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Mining,  ITuarrying,  Construction 

I  Ills  MoMii  rrcfiMHi  a  paiiiplilct  fmiii  llanv  W  Moiri- 
MUi.  president  of  Morrisoii-kniidseii  ('oinpanv  liie..  eom- 
iiieiiting  ill  detail  on  statements  made  lielure  ( .'ongressional 
C'limmittees  sex  era!  months  ago  eoneerning  Atlas  (.'on- 
stnutois.  Inc.,  a  group  of  eontraetors  who  ar«-  «‘ngage»l 
jointlx  III  the  eonstriietion  of  I’.  S.  Vir  Force  liases  m  N’oith 
xfriea.  W’e  regret  lack  of  space  to  print  this  in  full.  Iloxx- 
exer.  xxe  xeiitnre  to  remark  that  anx'one  in  the  eonstriietion 
linsiness  could  haxe  told  the  eommittees  that  such  films  as 
Morrison-Kimdsen.  B.ites  6c  liogers.  Balpli  F.  Mills,  BIx  the 
Bros.,  and  N'ello  I,.  'I'c-er  arc-,  in  the-  xvorcis  of  Constructum 
Methods  L'  F.ifiiipiiu  nt,  “hue-,  eapahle.  and  patriotic'.’’  .ind 
that  'I'he  ('orps  of  Kiiginec-rs  is  Im-xoiicI  reproac  h. 

ft  sc'eins  that  the-  present-dax'  hnsinessnian.  he  hc'  con¬ 
tractor.  mine  operator,  or  maniifaetnrer.  must  not  onix'  rim 
his  linsiness  as  a  sound  enterprise,  lint  must  he  prepared, 
.dso,  to  defend  himself  from  half-truths  or  distortions,  as 
.1  part  of  linsinc‘ss  proeechire.  It  is  inconeeix able  that  this 
should  Iw  the  prime  c-ssc-ntial  of  linsiness  snec-c-ss.  Vet.  it  is 
possilile.  if  one-  doc-s  not  kc-ep  an  exi“  pc-eled  for  such  eriti- 
eism.  he’ll  find  himself  the-  iimiK-ent  xietini  of  charges, 
xxhieh,  nnfortimateix',  haxe  more-  "iiexx's"  xahie  than  their 
refutation. 

'file  diffic'iiltv  of  aeeomplishing  ‘'the-  impossilih'”  is  thus 
eom|)onncled.  It  sometimc>s  makes  one-  xxiinder  if  eontrae- 
tor's  pnlilie  relations  must  come  lielore  technical  skill. 

\  si  MXi.Mix  of  the  results  of  the  .National  Safetx  (aimpc-ti- 
tion  of  19.51,  fix'  Seth  T.  Beesc',  chic-f,  .Accident  Analx’sis 
Branch.  I'.  S,  Bureau  of  Mines,  heginning  on  page  III, 
rexc-als  three  ri-c'orcl-lireaking  acc'omplishments:  a  nexx 
loxx'  injnrx'-freipiencx'  rate  for  the  .58.5  minc-s  and  ipiarries 


KDI  rOHI.M,  ST.^FK:  Joski’II  I  lloiirv,  Miinauiot: 
h'.tlitor;  F.i  i'/..xHKrii  M.  Joxc  K,  .Vs.vi.sfuiif  Editor, 
I  UHUI  Ckhtiuiii.:  .\.  l)oN\Ki.i.x,  .Ax.sitffiiit  Eililor;  Klixx.xiin 
I,.  (Jh.ant,  Art  Editor;  Kh.xmi  J.  Cxv'ox.x,  Ermluc- 
lioti  Matuincr,  Cii.shi.ks  K.  Kxbknoi  ii,  .Ai/t  crfiviric’ 
Mtiuum  r;  TiiMiiHiHr  Mxhxin,  Dirci  tor;  Moniciimkiiv  K.  Benii, 
AssinHate  Diroi  tor. 

.SUBStMtll’  I  ION  K.ATKS;  Vuitod  Statvs  am!  Caumla  One  Vear. 
$1.50;  SiiikIi'  (aipies.  $.'50.  I.imilrd  Suhsrriptiotu  Oulii  to  (ilhrr 
Countric'i  One  Year,  $2.50,  Siiiule  Copies,  $.50. 

Tiir.  Kxi-iosixks  Km.isekh,  915  iiei.axx.xhk  iiusi  hcii.dinc., 
xvii.MiM.roN,  iira  .xxx  AKE.  hhinted  is  c'mteii  states  oe  asiehk  a. 
(oi-xHic.irr  19.52.  ei'Hi  isiieu  by  hekcvles  powder  company 
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\  Mfut  opinions  (hr  autkiir^  (>l  orti<-lr«  ti 

orr  thrir  omu,  and  ltir\  do  not  nr<-r%%anl>  rrprrM*iit  lh«»«r 

II  tht«  piiblicalMMi 
ot  Ihr  puhli^hrr 

enrolled,  .m  all-time  loxx  in  lioth  the'  injnrx -Irecpienc'X  and 
injnrx -sexeritx  rate's  in  the  liitiiminoiis-c'oal  mine  group, 
.inci  a  total  of  more-  than  lS<t,2.50,<HKt  man-hoiirs  of  xxork 
fix  the-  competing  c'onipanies,  the  grc'.itest  xohmie  of  man¬ 
hours  rec'ordeci  to  d.ite  in  the  27-X'ear  historx  of  this  ilation- 
XX  idc-  c'ompetition. 

\\'c‘  congr.itiil.ite  the  six  xxiniii'is  of  the  Si'iitinels  of 
Safetx  trophies,  each  mini'  and  ijiiarix  th.it  xxon  axxards  of 
( ,’c‘rtificates  of  Ac'hiexc'ment  in  Safetx,  and  .ill  of  the  par¬ 
ticipants  XX  ho  C'Oo|M-ratecl  xvitli  the  I5iirean  to  make  possilile 
the  compil.ition  of  iiselnl  and  enc'onraging  data  as  pre¬ 
sented  lix'  Mr.  Beese.  With  its  constantlx'  exp.inding  scope, 
the  National  Safetx'  ( aimpetition  has  lieciime  one  of  the 
most  potent  forces  in  the  c'onntrx  for  xigoronsix'  furthering 
safetx'  to  men  at  xxiirk  in  mines  and  (|narries.  'I'lie  xxinners 
of  the  competition  and  the  Sentinc'Is  of  S.ifetx  trophies 
constitute  a  national  roll  of  honor. 

•  00 

l’.\  Ahxix  i  oiu  i-s  in  Korea  xxc'ii'  desperateix  in  need  of  ,in 
airstrip  at  a  liK'ation  that  inchided  a  hill  of  nnk  and  c'on- 
glomerate  material  99  It.  high.  'I'he  prolilem  presented 
to  the  fiVdth  F.ngineer  Light  F.ipiipmeiit  ('oinpanv  xvas  to 
lex  c'l  the  hill  xx  ithont  scattc-ring  the  ni.iterial  Working 
aronnd  the  clink  the  Fngineers  ciroxe  a  ciivote  tunnel 
nnder  the  hill  to  a  depth  of  .5(1  ft.  I'xxo  lateral  tiinnels, 
each  5(1  It.  long,  xvere  drixen  at  right  .ingles  to  the  main 
tunnel.  'I'lie  lati-ral  tunnels  xvere  loaded  xxith  2()  tons 
of  "tag  I'licls’’  of  saixaged  explosixes  xvliich.  when  fired, 
lexeleci  the  hill.  None  of  the  material  in  the  hill  xvas 
scattered  — it  xvas  ntili/.eci  as  a  foundation  and  as  fill  for  the 
airstrip.  A  description  of  lioxv  the  mission  xvas  acconi- 
plishecl.  hv  B.  F  Karolexit/.  is  presented  on  page  I2S. 

•  0  • 

Wiiii.r  iiKDXXsiNc.  through  old  files  containing  memoraiid.i 
of  his  xisits  to  mines  in  Antofagasta,  (diile.  in  N'ovemlier. 
191(5.  F.  A.  Dallmrg.  Montonrsx  ille.  I'eniisx  lxania.  found 
a  piK'in  entitled  “A  el  loxx  legs”  and  sc'iit  it  to  ns.  The  author 
is  unknown.  I’lease  turn  to  page  15(1. 
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F  AST-working  Bucyrua-Eiie  Blast  Hols  Drills  de 
liver  PO-W-E-R  at  the  point  of  impact  that 
pushes  holes  down  lost.  Here's  what  makes  that 
power  add  up. 

lapM,  fven  Orilling  Ihythm  Bucyrus-Erie  drills  travel 
at  the  rate  of  between  SS  and  58  evenly  spaced 
strokes  per  minute.  This  fast,  even  stroke  coupled 
with  the  sharp  hit-and-snap-up  action  provided  by 
the  derrick  head  shock  absorbers  shatters  rock  in 
a  hurry. 

leef  Stroke  Bucyrus-Erie  drills  match  smooth  drill¬ 
ing  motion  with  a  long  stroke.  (46-in.  maximum  for 
42T.  44-in.  (or  29-T.  40-in.  for  27-T,  3S-in.  for  22-T.) 
It's  this  long  stroke  that  multiplies  the  impact  of 
the  tool  string. 

Tool  Strin^f  of  Maximwfli  Weight  Bucyrus-Erie  drills 
can  handle  extra  tool  strings  because  these  rigs 
combine  strong,  rigid  steel  constructirm  with  plenti¬ 
ful  reserve  power.  Add  heavy  tool  strings  to  fast, 
sharp  action  and  a  long  stroke  and  you  have  the 
answer  to  Bucyrus-Erie's  leadership  in  high-speed, 
low-cost  hole  footage.  imsi 


There  ore  many  additional  reasons 
why  Bw<yrws*Erie's  ore  the  Big  Four  of 
blast  hole  drilling.  Write  for  full  details. 

22-T  S%"  to  6H“  holes 

27-T  6"  to  6H"  holes 

29-T  6"  to  9"  holes 

42-T  9"  to  12"  holes 

Diesel  or  electric  power  is  available 
for  all  moeWnes,  gasoline  for  all 
except  42-T. 
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PROGRESS  IN  EXPLOSIVES  . . . 


EXPLOSIVES  PARADOX 


Don’t  be  niisItHt  by  the  “old  style”  mule.  'I'hLs  is  a  .scene 
Jr  at  an  up-to-date  dynamite  plant.  “New  .style”  is  the  mod- 
r  L  ern  air  conditioning  equipment  shown  in  the  backjjround. 

Air  conditioning  enables  Hercules  to  control  atmospheric  con¬ 
ditions  while  the  dynamite  is  l)eing  packaged  lH*hind  the  barri¬ 
cade.  in  other  words,  it  keeps  your  jxjwder  dry. 

'I'hi.s  is  another  example  of  Hercules  piotu*ering  that  gives  you 
l)etter  made  explosives  with  In-tter  blasting  efficiency. 


HERCULES  POWDER  COMPANY 


Explosives  Department,  990  King  St.,  Wilmington  99,  Del. 


W  hIi  vr  Afliaiii  Sterling 

>  M  i  I'lUMOIM  Vf  IM\<.  ( »|'|  H  M  IONS 
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A  Hi  ii^rH  |> liy 

ll'<jlllll'lll<'llts  1)1  \llll'IU.III  llxIllstlN  tlld.iv 
■  (li'lll.iliil  lli.it  till'  iiirli  will)  ilimt  its  liliMiii'ss 
I  .ill. ms  I iiiiti iliiiti  siiMii'tliiiii;  iiiiiii'  tli.iii  i'\- 

I'liitiM  Ir.iili  isliiji  til  iiii’i't  pii  sriit  il.is  I'lillilltliilis 
I  liiisi-  I  liiisi  II  must  III'  i|il.illiiril  lint  iiiils  tii  illiri  t 
n|)i'i.itiiiiis  lint  til  iiis|)iii'  iiHi|)ri.itliiii  .mil  liis.iltv 
tliliilil4liniit  till  II  III  n.mi/.itliilis  Xllliilil^  till'  llliiili'lli 
miimn;  i-si  i  iitiM-s.  linin'  is  mini'  snIiilK  riitiriirlii'il  in 
tlii'si'  I|I|.|I||||  .itiniis  til. Ill  W  .ilti'l  \il.mi  Sti'llllin.  \  II  r 
|ii I'siilriit  III  I  li.ni^r  III  miiiinn  n|i)'i.itlniis  nl  I  hr  (  li-M-- 
l.mil  (  lifis  linn  (  nin|i.m\ 

\V  .lit  .IS  Ills  li  n  ulls  .mil  .issni  i. ill's  knnw  liim  ss.is 
Imin  III  ls|i|)i'innin  M.i|i|iii'tti  (  iiiimlN  Mii  liil^.m  llir 
sun  III  \\  .illi'i  \l  .mil  I'  ll/. ilii  til  1'!  (  I'l.ii^.m  I  Strilin^. 
till'  sislli  iliilil  III  .1  l.miiK  nl  tliirr  linss  .mil  iisi'  i^iils 
Ills  l.ilhi'i  \s.is  nl  I'jiulisli-.Srnli  li  (li  sii  nt.  Ins  ninllii'i's 
.mii'sinis  i.mii'  linm  lii  l.mil  Ills  l.illii'i,  .i  Inni^-llinr 
i'ni|iln\i'  III  till'  nulling  ili'|>.ii tiiirnt  nl  (  ^li'M'l.mil-( ilills 
linn  (  niii|i.m\  ss.is  .III  I'litliiisi.istir  liiintri  .mil  lisliri- 
111. Ill  \s  .1  lin\  \\  .lit  .11  (iinip.iiiiril  Ills  l.itlii'i  nil  i'\|)r- 
ilitiniis  tliiniii;li  till'  lii  Ills  .mil  in  tlir  stir.mis  nl  Mii  lii- 
r.m  s  ti|i|«i'i  |ii'ninsiil.i  in  simk  li  nt  iliu  ks.  iipl.mil  v^.mii' 
.mil  till-  I'lllsIVr  liinnk  tinilt 

Mil  l  I  nnipil'tiiii;  i^i.iilr  si  IiimiI  .it  I slipi'inini;.  XX  .ilt 
wriit  tn  \i  r.miii'i  llir|i  Si  linni  .mil  \\  .is  ^i.iilil.itril  in 
l‘lllt  l)mniu  siiinini'i  s.ii.itinn  ninntlis  hr  ssnikril  .is 
.1  ninip.iss  III. Ill  till  timliri  riiiisris  in  ihr  l..mil  .mil 
I  I  mil  II  I  I  )rp.ii  tnirni  nl  Ihr  (  'lr\  rl.mil-(  hlls  Inin  ( inn  i- 
p.ms  I  iillnss  inr  his  t^i.iihi.itinii  linin  Iiirli  srliniil  XX'.ilt 
wnikril  till  twn  \r.iis  with  thr  rni;ilirri  m<4  rirw  in 
t  lr\rl.mil(  hlls  I  .mil  I  h'p.iitnirlit 

In  till  l.ill  III  I'II2  hr  rninllril  III  Xniiniil  Institlltr 
nl  In  hnnliirv  III  (  hit  .1^1)  Xltri  niir  \r.ii  .it  Xininiil 
Irih  hr  ti  .msiri  nil  tn  thr  I'niviisitx  nl  Miihin.m  .it 
Xnn  Xilini  .mil  w.is  141  .nhi.itril  in  I'lH'i  with  .1  IVS 


ilryirr  in  i  is  il  rimnirninn  XX'hilr  .it  till-  iinisrrsits. 
XX  .lit  W.IS  I'li'i  tril  tn  inrmhriships  in  'rrl.iiinU-!!  and 
XX'rhl)  .111(1  Kl.mi'r.  (•ni'inifrini'  siK-irtirs.  and  to  Tan 
Ih't.i  I'l.  thr  hniinr.iis  s(  hnlastir  sririitifir  tratrrnitv. 

Xltrr  141  .idn.itinn  linni  inlli'Hr,  XX  .ilt  wrnf  tn  liilrdn. 
<  >hin  tn  wink  ssitli  thr  rniiinrrrint'  drpartinrnt  nt  th.it 
I  Its  nil  sprii.il  s.mit.iis  rnnini'rrini'  prnjrrts  In  Xiiiinst 
I'ilT  hr  SS.IS  ('nininissiniird  .1  si-iiind  liriitrnant  in  thr 
I'nitrd  St.itrs  Xniis,  (.'nrps  nl  Kni;inrrrs.  and  ssas  as- 
siriird  tn  niliirr's  tr.miint;  at  (.'amp  I'liis risits .  XX'asli- 
iniitnn.  I)  and  (.’amp  Hrisiiii  in  Maryland.  Kiinr 
innnths  l.itrr  hr  ss  .is  ninsrd  tn  Fnrt  Mrsrr  in  \  iri'ini.i. 
.IS  rni4inrri ini;  .id|nt.int  In  April.  HtlS,  hr  ssas  trans- 
Irrrril  tn  thr  ATtli  l'aii;inrrrs  and  shipprd  tn  Franrr  as 
Xdjiit.int  III  thr  1st  H.itt.ilinn.  on  special  stall  ssiirk  at 
thr  Ith  (.'nips  1st  and  2nd  Anns'  I Iradipiartrrs.  Shnrtls 
.iltrr  Ins  .irris.il  in  Fr.mrr  hr  ssas  inadr  a  captain.  In 
Xpiil,  Idlt).  hr  SS.IS  trtnrnrd  tn  thr  I'nitrd  St.itrs  and 
disc  h.ll  l/rd. 

XX’ithin  a  ninnth  .iltri  his  rrtnrn  hnmr.  hr  tiHik  a 
|nli  in  thr  Fnt^inrri inu;  I )rp.ntmrnt  nl  Thr  (.'Irsrland- 
(dills  Inin  (innip.ins  .it  llililiin^.  Minnrsiit.i.  as  a 
niinini'  riminrri.  TInrr  sears  l.itrr.  hr  Irlt  (.'Irsrland- 
( ihlls  tn  jnin  I'i.  XX'  (.'ihiiiis  ( inmp.ms  .is  snprrintrndrnt 
nl  cnnsti III  tiiiii  Xltrr  .1  sr.ii  in  thr  ssrstrrn  srctinns  nl 
Xlinnrsnt.i  .mil  Krntncks  ssith  thr  (iiHiins  nr^ani/atinn. 
hr  irsiunrd  tn  hrcnmr  assin  i.itrd  ss  ith  F.  J  H.itchrldrr, 
.1  cnnsnltin^  rni;inrrr  in  ( .'hii'.mn.  iin  t'rnrial  rni'inrrr- 
inn  .mil  .ippi.iisal  .issinninrnts.  In  l''rhrnars'.  192.5.  hr 
rctni Ill'll  tn  F.  XX’  (aMims  (ininp.ms'  as  snprrintrndrnt 
nl  ciinstnictiiin  npri.itinns  in  FIniid.i. 

In  thr  l.ill  nl  1929.  XX'alt  rrjninrd  his  Ininirr  assnci- 
.itrs  .it  ( .'lrsrl.md-(ilills.  tn  hrininr  snprrintrndrnt  nl 
the  cnnip.ms  's  ( i.mistrn  minr  at  ( .'nirrainr.  Xlinnrsnta. 
Irn  sr.iis  l.iti'i,  thr  snpri  intriidriics'  nl  thr  llnhn.iii' 
(ilills  niinr  ssas  added  tn  his  rrspiinsihilitirs.  In  1940. 
hr  SS.IS  hrnnt;ht  hack  tn  llilihint'  as  I'rnrr.il  snprr¬ 
intrndrnt  Ilf  Minnrsiit.i  minrs.  In  1917,  hr  ssas  prn- 
nintrd  tn  thr  jnh  nl  manai'n  nl  these  prnprrtirs.  In 
|nls  19.50.  hr  ssas  .ippiiintrd  sire  pirsidrnt  nl  thr 
cninp.ins  in  ch.ir<.;r  nl  niiniiig  npriatinns.  ssith  hrad- 
ipi.iitris  at  (iirsri.ind.  Ohin. 

XX'. liter  Xd.mi  Strilinn  m.irrird  K.ith.irinr  I..  l.indr- 
in.mn  Xpril  22,  1922.  in  X’irnijiia.  XX’iscnnsin,  Thrs  hasr 
nnr  d.muhtrr.  S.dls  F.  Strrlini;.  Thr  l.miils  hnmr  is  at 
I  4S00  .Sh.ikri  Hnnlrs.inl  in  ( ,'lrs  rl.iiid. 

Ml  Strilinn's  clnli  .iflili.itinns  inchidr  nicmhrrship 
in  thr  I'ninn  in  ( !lrs eland,  thr  Kitchi  (ianiini  in  Du¬ 
luth.  ,111(1  thr  Mrs, ill. I  (.'niintis  in  llilihinii. 

I  lis  Insr  nl  thr  nntdniiis.  his  skill  .ilirld  ss  ith  (Ini'  and 
run.  .111(1  in  castint;  Hies  in  fast-i niinini'  streams,  phis 
his  rnthiisi.ism  Inr  i;nll,  m.ikr  XX'.iIt  a  mnch-snni’ht  enm- 
p.minn  hs  .i  hnst  nl  liirnds  din  ing  prrinds  nl  rrlasatinn. 


WALTER  ADAM  STERLINC 
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(IlllllM’I  Ml<llli;.ltl 


\U  tl  N  I  \IN  ll«  )N  MINI 
« »l  l\  I  It  llt(  »N  MININt,  DIN  IsK  »N 
t  NIII  1)  SI  Nil  Sil  l  I  <  OMI’NNN 


Miiiiiil.iiii  liiiii  M iiiiicsi >1.1 


^47  th  4'  loc't/ri  t  il  I  ly  a  icum/ 
uH/ft  him  a  mcnUif  pU  tu'ie  of  hi^ 
u'ijc  und  child .  uditsic  happitie^ 
dt'pcnd^i  upon  hi<i  ‘udu’i/i  ufh’i 
tfw  dayd  u'oil  ,  attd  IheM'  fcvcd 
cnt’fi  Itw  nu’  hi<i  .Umfint'ld 

(■f  .Uift'ly . 

*jiuutaVfl*^2^  dlu'^'^xptc^iHKtL'iuiUU'ex 


TKe 

NATIONAL  SAFETY  COMPETITION 

of  19^1 


A  dummary  »  f  I  lie  da  fel  y  reeiirJs  <»f  !iH!i  mined  and  f|uarrieM  In  Ike 
Ignited  Stated,  €»f  whSrIi  157  rep^irted  n<»  l<»dt*tiiiie  infuried 
d  u  ri  n  i  a  total  ktime  of  I  man-koum 

si; I  II  I.  KKi.si; 

( 'hirf,  Arriilriit  AimlvNiii  liraiirh.  I  Irallli  ami  Safrty  Iliviaioii,  liiirraii  iil  \1im*H,  1^  S.  I  )rparlniriil  i»f  llir  liilrrior 


of  111*'  rt'Milts  ol  tlic 
National  Salt't\  ( ;oin|M-tjtion  ol 
1951  tofiisfs  attention  on  three  rei-ord- 
hreaking  aecomplishnients:  a  new  low 
injnrv-lreqnenev  rate  ol  28.(t(i5  injuries 
per  1,(KK).(K)0  nian-honrs  of  exposure; 
an  all-time  low  in  both  the  injnrx-lre- 
ipienev  ainl  inpirv-sexerity  rates  in  tin- 
hitnminons-eoal  mine  group,  a  total  ol 
more  than  1S0.250.IKHI  man-honrs  ol 
work  hv  the  eompeting  mines  ;ni(l 
(|narri«‘S,  the  greatest  xoinme  of  man- 
honrs  recorded  to  ilate  in  tlie  27-ve;tr 
historv  of  this  competition. 

'I'lu-  winners  in  each  of  the  six  group 
classifications  aie:  antliracite  nnder- 
gronnd  iniiu’S— No.  5  Mill  min«',  Plos- 
konka  (Joal  (;om|)anv.  .\rchhald. 
I’eimsvlx  ania,  Iritnminons-coal  nnder- 
gronnd  mines— Ifeliancf  No.  7  mine. 
The  laiion  Pacific  (;oal  (ajinpanv,  if»‘- 
liance,  W'x'oming,  m«-tal  nndergronnd 
mines— Soudan  mine,  Olixt-r  Iron  Min¬ 
ing  I)i\  ision,  I’nited  States  Steel  C;om- 
panv,  Soudan,  Minnesota;  nonme- 
tallic  nndergronnd  mines,  Ifet.sof  mine. 
International  S;ilt  (.'ompanv,  Hetsol, 
New  York,  open-pit  inim-s— Mountain 
Iron  mim-,  Oliver  Iron  Mining  Divi¬ 
sion,  I'nitr'd  States  St»'el  (;omp;mv. 
Mountain  Iron,  Minnesota,  <piarries— 
Port  Inland  (piarrv.  Inland  Lime  & 
Stone  (;ompanv,  (ndlivi-r,  Michigan. 
Hron/.e  Sr-ntinels  of  S;ifetv  trophies 
.md  gr«'en-and-white  flags,  both  [vro- 
vided  hv  Tiik  Kxi’i.rrsiVKs  Kvc.iNKm, 
will  he  awarded  to  each  of  the  above 
winning  operations.  In  addition  to  the 
trophv  and  Hag.  each  r-mplove  at  each 
winning  mine  and  (|n;irrv  is  awarded 


.1  ( ;(‘rtificate  ol  \chievement  in 

S.ifetv  from  the  Ifnrean  ol  Mines, 
signed  hv  the  dirixtor  of  the  Ifnrean. 
Formal  presentations  ol  the  trophies, 
fl.igs,  and  certificates  will  Ix'  m;uh-  at 
a  time  and  place  to  be  designated  bv 
the  winning  comp.mies.  through  .ir- 
r.mgements  with  the  Hnrean. 

Sinc«‘  its  iiKt-ption  in  1925.  the  N.i- 
tiomil  S;iletv  (lompetition  h;is  been  a 
povverfnl  inllnence  in  the  field  of  s;ifetv 
promotion.  Mineral-producing  units 
th;it  have  t.iken  an  ;ictive  p.irt  in  thes«' 
animal  contests  have  bein’fited  hv  re¬ 
ductions  ill  emplove  vvorktime  losses 
from  disabling  injuries,  and  the  eni- 
ploves  I'oncerned  have  reduced  the 
risks  ;ind  ha/ards  inherent  in  mines 
and  ipiarries.  'I'he  analvses  of  d.ifa  re¬ 
ported  bv  the  enrolled  companies 
prove  that  the  safetv  record  of  the 
average  mine  or  ipiarrv  p.irticipating 
in  the  competition  is  better  than  the 
corre.s|)onding  recoril  at  the  averagi- 
oper;ition  which  diM's  not  compete  in 
these  ;ninnal  contests. 

Now.  more  than  ever,  it  is  impera¬ 
tive  that  nnnipovver  lx-  conserved.  The 
loss  of  one  man  for  one  dav  in  an  indns- 
frv  producing  basic  raw  m.iterials 
causes  an  irrephiciMble  decre;i.se  in 
essential  ont|)nt.  ( )nlv  through  the  pre- 
vention  ol  lost-tinx'  injuries  to  each 
indiv  idn;il  worker  c;in  the  needed  m;ix- 
imnm  performance  in  pnxinction  be 
secured  and  maintained. 

.\t  this  time,  the  .N';ition;il  S.ifetv 
(ionipetition  must  be  ev.dn.ited  in 
terms  of  manpower  cons»’rv  ation 
through  the  reduction  of  fatalities  and 


lost-time  injuries.  The  results  ol  the 
19.51  contest  .ideipi.itelv  met  this  stand¬ 
ard  ol  ;ippi.iis,d.  In  the  19.51  competi¬ 
tion.  .5S.5  mineral  opei.itions  were  en¬ 
rolled,  the  second  largest  nnmix-r  in 
the  historv  of  tlx*  competition.  .'\s  in¬ 
dicated  |)rev  ionslv  .  the  enrolled  mines 
.11x1  ipiarries  were  operated  lor  more 
than  ISII.2.50.0(K)  maii-himrs.  During 
this  record  time  of  exposure,  112  em- 
ploves  were  killed  ;md  •1.917  met  with 
aix'idents  th.it  resulted  in  disabling  in¬ 
juries  ;nid  which  represented  a  total 
time  loss  of  1  ,(lfi().  172  d;iv s.  Ilowevi'r. 
the  freipieiicv  ol  accident  ocenrrenee, 
2S.(lb.5  injuries  per  niilhon  man-honrs 
ol  exposure  in  19.51.  was  the  lowest 
r.ite  dnring  the  27  vears  of  the  compe¬ 
tition.  The  s<*v  eritv  rate,  .5.91.5  ilavs  per 
l.(MK)  man-lxxirs  ol  ex|xisnre,  was  tlie 
third  lowest  rate  in  the  records. 

I'he  open-|)it  group  had  the  lowest 
injnrv -freipu'iK  V  .ind  injnrv-s»‘v  eritv 
rates  of  .inv  of  the  six  eompeting  clas¬ 
sifications.  \  27-vear  low  record  in 
both  r.ites  vv;is  achieved  in  the  bitnmi- 
nons-eo.il  group.  'I'he  highest  rates  in 
both  Ireipiencv  and  sev eritv  were  re¬ 
corded  in  the  anthracite  groiij). 

IVrfeel  .“safely  Keeordn 

III  1951,  injnrv-fn*e  records  were 
achieved  bv  157  operations.  repres«*iit- 
ing  a|iproxim;itely  27  jx  r  cent  of  the 
tot.d  nnnilx‘r  of  mines  and  ipiarries  en¬ 
rolled  ill  the  contest.  I’erfect  records 
were  reported  in  the  following  cate¬ 
gories:  .mthracite.  1,  bitmninons-coal. 
5,  metal.  5.  nonmetallic,  13,  open-pit, 
34;  and  ipiarrv,  9().  I  he  ipiarrv  group. 


THK  EXPl.OSIVES  EVCIXEER 


Jl  LY-AIGCST,  H«2 
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I  III  \N  I  lilt  Mill  U  INNI  Its  Soiiir  itl  iIm'  iimlrr^'roiiiul  iiiiiirr>  <ii  l*l<i«l>oiik j  (  oal  (  iiinpanv  s  No.  IS  Mill  iniix',  Srdihald.  IViinsvKaiiia.  who 
Im'I|M'iI  ill  iIm'  wiiiiitiii'  III  top  salcti  liiMiors  in  Itl.SI.  in  llic  anlliratilc  i>roiip 


uilli  IS  |li  I  I  1  III  III  Its  tiit.il  I'liiolltiirlil 
li.niiii;  nil  Inst  tilin'  inpiMi's  Ini  .ill 

iitlii'is  III  milt  .11  liii-v  I'liii'iit  till'  iipi'ii 
|iit  i4iiiii|i  s\  .IS  sniiiiil  with  is  ti  |ii'i 
I  I  lit  till'  llllllllll  t.lllll  0|llll|)  w.is  tliliil 
with  2~  |)i  1  (lilt.  .111(1  tin  mi'l.il  .III' 
thi.Kitl  .111(1  IlltllllllllllllS-l  ll.ll  ^iiiiips 
i.iiik.i'(l  III  th.it  iiiili'i  with  ‘t  7  *>  .111(1 
i  ')  pi  I  (  I  lit  ii'spn  tiM  K 

I  III  ( (iliiliilii'd  wiiiktiiiii'  lit  the  I 'iT 
pi. lilts  w  liK  h  wi  ll-  lii'c  liiim  (hs.ilihiio 
iiipiilcs  w.is  sImhtK  iiM'i  I S  VKt  Ittm 
I  ll.ll  I  III  nils  I  Ills  ( iiiistitiiti  (I  the  oir.it 
1st  xiihiiiii  III  the  histim  III  the  N.i 
tiiiii.il  S.ili  t\  (  iniipi'titliili 


I  III'  lli|ill\  Ili'c  piiipcitlcs  itidililc 
I  .iiithi.K  itc  I  iiii't.il  2  iiiiiimi't.illu  . 
.111(1  7  (ipi'll'plt  tllllK'S.  .111(1  15  (pi. (I  I  It'S 
('.i(h  (it  w  liK  h  W.IS  iipci.itnl  tor  less 

th.iii  ittmitl  iii.iii-hiiiiis  (liiriiii’  nt.5l. 
rills  m.iiic  till  Ml  iiicht'ihli'  till  coiisidi'i - 
.itniii  III  the  .iw.iids  lit  the  tiiiplilcs 
III  ( Cl  IiIk  .iti's  riic  cmplovcs  Mild  of- 
li(  i.ds  ,it  thi'sc  mini  s  .iiid  ipianics  .irc 
hi'.iitilv  ( (iiiimciidi'd  till  their  pcrtcd 
s.ilctx  l(■((ll(ls  diiriiio  the  vc.ir 

Itiiica  Ilf  llic  (  (iilipciilioii 

\ii\  imiic  open  pit.  Ill  ipi.iriA  in  the 
l  lilted  St.ites  is  eh^llile  to  elifei  the 


N.ition.d  S.itetx  ( 'onipetition.  (aijiies 
lit  the  lilies  (it  the  coinpetition  and  eii- 
lollmeiit  .ipplieations  ina\  he  olitained 
troni  the  Act  ideiit  Viialvsis  liraiidi. 
Hiireaii  ot  Mines,  W’ashiiinfon  2.5,  I).  (7 
I  II  III. lint, tin  diiaihilitv  lor  the  Sentinels 
ot  Saletx  troplis.  a  mine,  open  pit.  oi 
ipi.irrx  niiist  h.ixe  heen  oper.ited  not 
less  th.ni  HH)  da\s  .iiid  h.ixe  a  tot.il 
woiktnne  ot  not  less  th.in  id.tHH)  in  in- 
honis  dnrino  the  eontest  vear.  A  des- 
inn.ited  ollid.d  at  e.idi  |)l.int  ninst 
.mice  to  Inrnish  .i  report  ot  each  lost- 
time  (II  dis.ihlini'  injurs  toi'ether  with 
eeit.iin  emploMiient  d.it.i  to  the  Hnrean 
III  Mines  in  W’.ishini'ton,  Kadi  injnrs' 
th.it  eanses  temporars  tot.il  dis.ihilitv 
is  di.ir^ed  with  the  immiH'r  ot  c.ilen- 
d.ir  d.ixs  th.it  the  iiijiired  emplove  is 
aw.i\  trom  work,  indndin^  Smid.iss. 
holidass.  and  all  other  da\s.  whether 
tile  oper.ition  was  idle  or  aetise. 

\t  the  dose  ot  the  calend.ir  sear,  the 
determined  iiijnrs -ses  eritv  and  injnrs- 
lieipiencs  r.ites  and  a  snmmars  ot  the 
h.isic  fiiinres  trom  sshidi  tlie  r.ites  are 
derised  .ire  sent  to  each  jilaiit  lor  I'cr- 
tific.ition  lis  a  pl.mt  official  as  to  tfie 
.icciiracs  .md  completeness  of  the  ori- 
ein.d  d.it.i  tnrnislied  hs  the  compans 
to  the  liiire.iii. 

Ifeleriiiinalion  of  \wardn 

'f  ile  N.itional  S.ifets  (.'onipetition  is 
.1  s.ifets  conti-st  conducted  s'earls'  hs 
the  finreaii  ot  Mines.  It  is  designed 
.111(1  condnded  to  aid  in  rediicini'  the 
nnnil>er  of  men  killed  and  injured  in 
the  miner.ils  indnstrs  in  the  I’nited 
States.  Since  its  inception  in  192.5.  the 
results  each  scar  h.ise  heen  in  har- 
mons  ss  ith  its  purpose. 


kl  S  Ml  N.  NO  (Ill  I  MINK.  I  I'll  III  riKlil.  I dward  k.irm-s,  inaiiilciiaiMr  liircniaii;  Jiisepli 
rliiskiiiika.  assislaiil  iiiiih'  liirciiiaii.  I . inns  I’liiskiiiika.  niMTaliir:  i  rank  kliin-liar.  assistani  iiiiiu' 
liirt'iiiaii.  I  (lssai(l  I  iird.  inim*  litrciiiaii  Kraiik  I'liiskiiiika.  iiiim*  fiircinaii  iiiilil  IK'IiiIht,  IM.sl. 
(tiidd  mil  Ih'  iiK  liidcd  -  lie  was  mailed  In  aili'e  (tills  iii  itie  I  S.  Nass  Iasi  Oclnber 


THK:  t.XPLOSlS  ES  ENGINTER  •  Jl  1.S-AI  Gl'ST,  1UJ2 


<)\  rol*  Oh  Mil  MINK:  \  \iVm  i»t  Mtnu'  llu*  surfAiT  Ir.ituri's  at  \i».  14  sli 
No.  5  Hill  iiiiiu\  \r(bbalf).  IVniiv> K aiiia. 


Hh'I.I \N(  K  NO.  7  MINKIiS:  hor  tlit*  loiirth  tons<‘tiiti\t*  \far,  KeHaiicc  No.  7  rnim*  of  Mu*  I  iiion  Harifk  (  oal  (  oinpan\.  lU'liaiKC.  W  voiniiii;. 
bad  tiK'  Hiiitiint'  saf(*t\  record  in  tbr  bitnininoiiN-i'oal  iniiu's  Kroitp  in  tbe  m.>l  (oni|M‘tition. 


IIU  lAI’IOSiMs  KNt.lNH^K 


ji  n.\i  (.1  si  i*ty2 
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kl  >  ( M’l  H  \  1 1\(.  MI  N.  The  ilirrt iiii>  <>(  uiulcrKnuiiHl  oprrutioiis  at  Kt'liaiicr  \o.  7  inim-  are,  left  In  right.  I.a«ren<e  Welsh,  mine  siiperiiiteiideiil ; 
D.in  Himiik  hi.  iii.ister  iiieehaiiu;  \lsiii  (  hristian.  assistant  inim-  sii|M-riiiteii<lent,  Maurice  Messc-rsniith.  miiH-  foreman. 


I’.iitn  i|i.iliiio  milts  .III-  riiiiillril  in 
inn'  III  SIX  ( l.issilii  .iliiiiis.  .iiitlii .iriti' 
iiinli'i  i;iiniiKl  niiiirs  liitiimiiioiis-cii.il 
iiinii'i  i^nniiitl  iiiiin  s  mit.il  iilnlri- 

i;iiniinl  iiiiiirs  iKiiimit.illu  iiiiilri 

gtiiiiinl  mini's  ii|)i'n  pits  .mil  i|ii.iii n  s 
I'.miillmi'iit  III  till'  i'iMii|>i  liliini  is  xnl- 
nnl.iix  I  In-  unit  in  I'.n  li  oiniip  li.ix  intZ 
tin-  liisxi'st  si'xi'iitx  i.iti  III!  till-  unili'st 
xi'.ii  IS  pii'sriili'il  vs  itli  .1  l)iiin/r  Si  nli 
ni'ls  III  S.itrtx  fiiipliv  pins  nil'll  Its  I  in 
I M'liisisis  I'M.iM  I  n  \\  In  n  tssii  III 
mini'  mills  in  llir  s.imi-  nnnip  li.isr  li.iil 

lit 


nil  liist-timr  in|iiiii's  tln  ir  st.itns  in  the 
s'lniipi'titiini  is  drli'i  mini'll  lix  tlii'  mmi- 
liri  III  m.iii'liiniis  xsinlsi'il  \  liist-timi' 
ni|iii\  IS  mil'  tli.it  inxiilsi-s  ,i  timr  loss 
lii'sinni  tli.it  snst.iinril  ini  tlir  il.ix  tin- 
rinploxr  vs.is  injmril.  l  iiili'i  tin'  cini- 
trst  mil's.  I.it.ilitirs  .mil  prrin.mi'iit 
liit.il.  pi'im.mrnt  p.iiti.il,  .mil  trinpo- 
i.iix  ininin-s  .nr  ii't^.nilril  .is  ilis.ililmo 
in|ni  ii's.  I  ).i\  s  ol  ilis.ililrmrnt  .irr  li.isril 
ini  ili.noi's  lixril  lix  tlir  nilrs  ol 
till-  imiti'st  ri'iiipin.iix  injiii'ii's  .nr 
i  ll. nil'll  \s  itli  tin-  .irtn.il  nmnin'i  ol 


il.ixs  .III  injmril  rmplovr  is  nnalilr  to 
vsinls.  I’rrmanrnt  injiirirs  arr  rliarnril 
ssitli  tin-  nnml>rr  ol  il.ixs  inilirati-il  in 
till'  timr  sr.ilr  inroipor.itril  as  p  irt  ol 
tin-  imitrst  nilrs, 

\t  tin-  ilosi-  ol  till-  r.ilriiilar  M-ai. 
tin-  rivonls  ol  tlir  units  has  ini'  tlir 
loxsrst  injiii  x -srvrritx  l  atrs  in  rarli 
imitrstiim  uronp  .nr  srnt  to  a  (  aniiiiiit- 
trr  ol  Xxs.nil  loi  rv.niiin.ition  anil  lor 
srirrtion  ol  tin-  xsimirrs.  1o  In- rlii'ililr 
to  xsin  .1  troplix.  tlir  minr.  oprn-pit.  or 
ipi.irrx  riirollril  in  tlir  lontrst  must 

It  I  X-Sl  (.1  SI.  l•^.52 


ll 


THIS  MINE 
HAS  WORKED 
DAYS 
WITHOUT 
A  LOST  TIME 


SAKKTV  ( OMMITTKKMKV:  joe  DikIic,  Jr.,  repairmun.  u(  left,  and  l.eoii  ^^  i^nieu^ki,  limb«-r. 
man,  are  nieniber\  of  Keliaiue  No.  7  mine's  safels  comniillee. 


salftN  rcionl  ,iii(l  as  an  ini-fnti\»‘  for 
a  t'ontiiiuin^  oik*.  E'.aili  cinplovt'  at  a 
wiiinini'  iniiic  or  (|iian'\'  is  awarded  a 
( .'ertificafe  of  \iTiie\ement  in  Salefv 
1)V  tile  hitrean  ol  Mines  and  on  wliieli 
the  indiviilnars  name  is  inserihed. 

KaiTi  mine  or  (|narrv  in  seetind. 
third,  tomth  .ind  filth  places  within 


the  same  contest  liroiip  leei'iscs  a  (,er- 
tilie.ite  of  \ehie\ement  in  Safety,  as 
well  as  diM-s  each  operation  that  had 
no  lost-time  injuries  dnrini'  a  worktime 
Ilf  dO.fXHi  or  more  man-honrs. 


\nlliraeile  w  inner 


I’loskonka  ( !o,d  (amip.mvs  .No.  o 


PKK.PAKATKtN  PI. ANT:  (!oal  mined  imderi'nMind  in  Kelianee  No.  7  mine  is  (leaned  and  sired  for  distrihiilion  to  (iinsiiiiM'rs  at  this  prep¬ 
aration  plant  in  Kelianee,  Wsoming. 


h.ise  had  an  at;i;reuate  worktime  of 
not  less  than  TO.(NK)  man-honrs. 

r«miniillee  of  \ssurd 

\vs.irds  are  decided  n[>on  hv  a 
se\en-man  (’ommittee  of  .\ward. 
Memliers  of  this  ^ronp  are  knirwn  na¬ 
tionally  for  their  interest  in  s.ifetv. 
None  of  them  are  connected  otfici.dU 
with  the  Kiirean  of  Mines.  The  HJ.'jI 
('ommittee  of  Award  memhers  were: 
J.  I)  Battle.  e\ecnti\e  sec  retarc .  .Na¬ 
tional  (.'oal  VssiK'i.ition,  D.m  ll.irrint'- 
ton,  consnltin^  en^ineer,  William 
(ireen,  |iri-sident,  Xmerican  Federa¬ 
tion  of  laihor,  .Ned  II  Dearlrorn.  |)res- 
ident.  National  S.ilets  (aiimcil;  Julian 
I).  (, Olios er,  secretary,  .\nierican  Min¬ 
ing  ('(ingress;  .\.  T.  (aildheck,  einri- 
ni-erini'  director,  .National  (!rnshed 
Stone  .\ss<K'iation;  and  \.  J.  B.  (.'nrtis. 
assistant  to  general  in. mailer.  I’ortlaiid 
(a’lnent  .\ssiKiation. 

'I'lie  Assardi* 

hron/.e  Sentinels  of  S.ifety  trophs. 
donated  hv  1  in  K.mm.oms  r.s  FNcasn  h, 
is  presented  formally  to  the  winnint' 
unit  in  each  ol  the  si\  groups  as  a 
trihnte  to  and  in  recognition  of  its 
leadership  in  iiijnry  presention.  F.ach 
trophy  remains  in  the  possession  of  the 
winner  lor  one  year,  or  until  won  hy  an¬ 
other  mine  or  <piarr\  in  the  same 
^ronp.  In  addition,  a  Sentinels  ol 
Safety  Has',  also  prosided  hy  Tiir  F,\- 
i-Losis  Ks  Fnc.imhi,  is  .iwarded  to  e.ich 
wimiini'  unit  to  he  (jisplascd  pernia- 
nentlv  as  a  r(‘niinder  of  a  ji.ist  winning 
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l.l  NCm  iMK  AT  SOI  1>A\:  A  i;ri>iip  ol  iniiirrs  lakfs  liiiu-  out  to  rat  in  thr  iiiuirr)>rouii<)  liiinh  riMiiii  at  tlir  Soudan,  Minnrvola,  miiir  of 

Otivrr  Inin  Minini;  Diviiiinn.  ITiitrd  Stalr^  SirrI  (aiinpanv. 


l)KII.I.IN(i  AT  SOTDAN:  KIritrir  rolar\  diannind  drills  are  used  to  drill  holes  in  extremely 
hard  ore  for  hlastine  in  the  stop«-  at  the  Soudan  under|;rnund  mine. 

THI-;  KXPI.OSIXKS  ESOISEKH  •  JILY-ALGIST,  I8S2 


Hill  tiiiiK-.  .it  Ari'lili.ild.  l,.K'lsa- 

wainia  (anintx  .  I’ciiiisvlx  .iiiia.  xmiii  IIic 
frii|>li\  ill  fill’  aiitlir.iiitf  i'ri)ii|)  liv  ii“- 
piMtiiil'  till'  l)«‘st  sali'fv  ^l•^■lM^l  aliiiili^ 
till'  .>')  i’ciiiisx  l\  aiiia  .iiitlir,i(.'itr  iniiirs 
xs  illi  wliii'li  if  i'i)m|wti‘tl  in  19.51.  Thr 
•  •mpliisrs  at  this  iniin*  XMiikril  73.777 
inaii-hiiiirs.  with  iiiilv  oiii'  dis. tilling  iii- 
jiirv  that  rrsiiltt-d  in  a  tiinr  loss  iit  onr 
dav.  Thr  ininr's  srxriitv  rafr  lor  1951 
was  11.01 1  d.ix  prr  l.IMKI  in.in-hoins  ol 
rxposiirr;  thr  Inspiriirv  ratr  was 
13. .554  injinirs  prr  million  m.in-hoiirs 
ol  r\|Misiirr.  (,'onspiiiions  iinproxniirnt 
in  arridrnt  prrxriition  has  Ix-r-ii  appar- 
rnt  at  tliis  niinr  sinrr  I94H.  w  hrn  a 
tot.il  ol  srvrn  disahliiij'  injiirirs  ik-- 
cnrrrtl  raiisin^  an  at'^rri'alr  timr  loss 
ol  220  (lavs.  Thr  rrmaikahlr  iinprovr- 
mrnt  in  its  sairtv  prrii  rmanrr.  as  drin- 
onstratrd  in  its  19.51  rrrord.  is  a 
rlrar  indication  ol  what  can  hr  at¬ 
tained  throiii'h  thr  close  ciHiprration 
ol  rniplovrs  and  ollicials  in  an  rllr('ti\  <' 
protirani  ol  sairtv  on  thr  joh. 

\  total  of  .53  anthracite  underground 
mines  particip.itrd  in  the  1951  compe¬ 
tition.  an  increase  ol  one  oxer  thr  19.50 
enrollment.  These  mines  were  in  oper¬ 
ation  19.4I4.IKII  man-honrs  with  an  8 
per  cent  decrease  in  the  Ireipiencv 
rate,  hiif  w  ifh  a  22  [x-r  cent  increase  in 
the  sexeritv  r.ife.  The  injnrv-lrecpieiicv 
rate  was  S2.3I2.  the  lowest  since  1941. 


n 


.<'ll  to  rii'lil,  Sam  l.arvm.  piiiiipiii.in,  (.coriff  Nciiiaiiich,  iniiH'  (aplaiii:  |.  M.  Johiium.  u\kistaiit  ^t’orral  Miprr- 
aiisoii.  I’l-iH-ral  sii|H‘riiitriitl<-iil,  eastern  district,  I  M.  Holmes.  sO|)erinteiideiit;  |(H'  Mistek,  safets  jiispeetor. 
sentilation,  I  I)  W  oleln'O.  salets  sojiersivir,  eastcTii  distric  t. 
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\U»l  M  \l\  IKON  MIM  \  Siess  ol  some  ot  tlie  aetisities  in  tile  Mountain  Iron  o|M-n'pit  mim'  of  Oliser  Iron  Minini;  Disision.  I’liited  States 
Steel  (  ompans,  on  the  Mesabi  rant;e  at  Mountain  Iron.  Minnesota. 
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THE  EXPLOSIVES  E.SGINEEll 


JVLY-AICIST,  1952 


Sl’PKKX  ISOKV  PK.KSONNKI.:  Operations  at  llie  Moinilaiii  Iron  open-pit  mine  are  direeted  b\,  left  to  riitht.  I..  S.  ('anipliell.  assistant  )>eneral 
Miperintendent.  eastern  district;  I.  II.  Hiilross.  superintendent;  Phil  Skarp,  pit  foreman;  \rt  l)e  Corses,  track  foreman;  I..  K..  McKeii/ie,  assistant 
snperiiitcnilent:  Nick  laiikosich.  drill-blast  foreman;  Warren  Jensen,  pit  loreman;  K.  I)  Woleben.  salets  supersisor.  eastern  district. 


THE  E.XPl.OSIVES  EVCINEEH 


JILV-AICUST,  1952 


itiliiniiii4ni«-<  !oal  inner 

iMir  tlif  fdiirtli  i-<)iisfcTifi\ f  \«Mr,  Hc- 
li.iiiff  No.  7  miiK'  of  'I'lic  I’nioii  P.ii  ific 
(!o.il  (ionipaiiv  .if  Hrliaiice.  Sweet- 
vs;ifiT  (ioniifv,  \\’\  oiniiis'.  Ii;is  Iiitii 
aw. mil'll  fill'  .Si'iitiiii'ls  of  .S.ifrfx-  fiopliv 
for  fill'  Ih'sI  ri'coril  in  s.ift‘f\'  ainoii^  flu' 
l)itiiiiiiiious-(’oal  iniiit's  I'niollnl  in  flu- 
HI.) I  loiifi'sf.  'I’liis  miiK'  was  oprrafril 
witlioiit  a  lost-tinii'  iojiirs  tliroiii'lioiit 
l.isf  vi-ar,  iliiriiii’  .i  woikfinif  of 
ffrJ.Wifi  ni.iii-lionis. 

Hrli.inii'  .No,  7  miiir  won  its  first 
tro|)li\  in  191S.  li\  .ic  liii's  iim  .i  rrioril 
frt't'  of  ilisalilinir  injurit's.  It  ri'peafi'il 
tfiis  prrforinaiK  t'  tlirer  consi'cntis  e 
tinii's  tlirri'aftcr  wliilf  hein^  opi'iafi'il 
tor  a  total  of  l,(iSJ,.W4  inan-lionrs. 

Hflianif  .No,  7  mini'  was  fiilerfil  in 
till'  National  S.ifets  (ionipi'tition  in 
19'47.  Dnriim  the  |)ast  1.)  years,  its  eni- 
|)loves  have  worked  f».fW1.74(>  inan- 
hoiirs  with  onl\'  72  injiiries.  which 
c;inseil  11)1.711)  ihivs  of  tlis;ihilitv.  at 
a  seM'iits  r;ife  of  14.I)7S  and  a  fre- 
ipiencv  rate  of  1I).2I)S.  The  frophx 
aw;ird  in  H)31  is  ;i  fittino  trihnte  to 
e.ich  einploM'  ;it  this  mine  tor  his  de- 
termin.ition  to  work  with  s.itetv  to 
|irotecf  himself  and  his  fellow  work¬ 
men.  The  safets  records  made  at  He- 
li.mce  No.  7  mine,  and  .if  other  mines 
of  The  I'nion  I’.icifii  (ioal  (.’omp;m%. 
.ire  ontstandin<4  in  the  history  id  the 
nationw  ide  competition. 

The  ;iw  .ird  of  the  trophx  to  Heliance 
No.  7  mine  in  1951  was  the  thirteenth 
time  a  similar  aw;iril  has  Imh'ii  m.ide  to 
;i  I'nion  P.icific  (.’oal  (Company  mine 
in  the  19  \ears  it  has  enrolleil  a  unit 
in  the  ciimpefition.  This  ci)m|).m\  is  the 


only  one  in  the  hitnminons-co.il  tironp 
to  h.i\e  heen  .iwardeil  the  trophs  lise 
consecnfi\e  times— in  1917,  its  W’inton 
No.  1  and  7't  mine  h.id  the  hest  s.ifets 
recoril  for  the  year. 

The  enrollment  in  the  hitnminoiis- 
coal  irroni)  in  19.51  w.is  I  111  mines, 
eipialim;  the  nnmher  enrolleil  in  the 
prexions  xear.  IJofh  the  sexeritx  .md 
the  freipiencx  rates  in  1951  \yere  the 
lowest  attained  in  the  27-\ear  perioil 
of  the  eompetition.  The  freipiencx  r.ite 
of  2.1.25h  xyas  IS  pe:  cent  loxxer,  and 
the  sexeritx-  r;ite  xx.is  2.1  per  cent  loxxer 
th.m  the  correspondinn  r.ites  in  19.50. 

Melal-Miiie  inner 

The  Sondan  mine  of  Olixer  Iron 
Minini'  Dixision.  I'nifeil  States  Steel 
(  a)m|)any.  at  Sondan.  St.  Louis  ('onnty. 
Minnesota,  xxon  the  trophy  in  the 


met.il  nnderi^ionnd  mines  i^roiip 
The  19.51  axx.ird  xx.is  the  seeonil  time 
this  mine  h.id  the  hest  s.ifety  record 
in  this  ^ronp.  h.ixini;  heen  the  xxinnei 
in  the  1917  contest,  xx  hen  it  xx.is  first 
enrolled  in  the  competition  Since  th.it 
time,  it  h.is  heen  a  close  coiiteiider  lor 
top  honors  in  exerx  contest. 

In  19,51 .  the  mine  xx  .is  oper.iteil  .501  .- 
.5>0  ni.in-honrs  xxithont  .i  disahlini^ 
injnrx.  Diirinn  the  lixe-xe;ir  [lerioil  of 
enrollment  m  the  contest,  its  employes 
h.ixe  xxorked  2, .505. 120  man-honrs  xxith 
fixe  dis.ihlini'  injmies  c.iiisini'  a  loss  of 
017  il.ixs  in  disahilitx.  The  sexeritx  r.ite 
of  0.2.5S  d.ixs  .mil  the  lieipiency  r.ite 
of  1.99h  xxere  i onsiiler.ihly  loxxer  th.m 
similar  r.ites  loi  the  inihistrx  ilnrini'  the 
fix  e-year  period  the  mine  h.is  heen  in 
the  competition  xx  ith  other  units  in  this 
i4ronp  of  inet.il  nnderi'ronnd  mines. 


IN  rilK  KKTSOE  MINE.:  Tbix  111111x1^1  urranKcmciil  of  iiioiitilini’  lour  roturx  drills  on  Ixso 
hxdraiilicallv  operated  arinx  rnablex  Kctxol  minerx  lo  drill  four  blaxi  lailex  xiiiiullaiicouxlv  into 
a  blink  of  salt  .VI  It.  wide,  10  ft.  deep,  and  9  ft.  high. 
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ill  .mil  sli^lilK  lui.^lii'i  til. Ill  till 

\l.ll  l.lll  llll  till-  I  IIIIIIH  lltlllll  lliiu 


Atillls  M'.ll  .1 


llll  vMiiiiiii^  1 1  mil  aI. lilt  .111111111.4 
mull  I14iiiiiiiil  iiiitii's  |)iiiiliii  III14  null 
iiii't.illii  iiiiiii'i.iK  till  Ki'tsiil  mini' 
III  liiti  iii.itiiiii.il  S.ill  (  iiiii|i.iii\  llll 

■  it  Hi  lsiil  I  .i\  11114SI1111  (  iiiiiitv  SiA\ 

^iiik  I  Ins  iiiiiiiv  •.Mill  .III  .i!4i4ii  i4.ili- 
Wiilkllliu  III  '><il  I'tS  lll.lll  linllis  li.iil 
llll  llls.lli|lll!4  lll|lllll'S  (I11IIIII4  till-  Vi'.ll 
llll  Krlsiil  miiir  li.is  lii'i'ii  .1  p.iilui- 
|Mlil  III  till'  N.llliill.li  s.llrlv  (  IIIII|)I'I| 
In  III  till  till'  ji.ist  2.'>  \  I'.ii  s  I  llll  11114  s\  III!  Ii 
tiiiii-  it  li.is  Ih'i'Ii  ii|)i'|.iIi'(I  S  ”»')S  22s 
lll.lll  liiiiiiN  witli  iiiil\  l‘)'i  Inst  tilin'  ill- 
|i  I  Ill's  til  its  i'iii|ilii\i'S  I  III-  1 1 ’(Hills  sliiiw 
It  VN.is  .1  wiiiiii  I  III  tin  Sriitiiii'Is  III 

S.ili'tv  tiiipliv  III  I'l2*t  I'lll  l‘t.)2.  .111(1 

I'tti  III  l'l>ll  it  ii(('i\(’il  liiilnii.ilili 
iin  iitliiii  llll  ,111  iM  I  Hi  nt  s.ili  t\  iciiiiil 
I>iiiim4  .1  i|n.iiti'i  III  .1  (I'litiiiv  III  (inn 
pi'litiiin  tills  niiin  li.is  in.iint.iini'd  .111 
I  n\  i.iliti  i('(  (iiil  III  s.ili'ts  III  iipi  i.itnins 


\<  I  rid  l’\H  \  I  IttN  \llcr  llic  I.KC  111  till'  s.ill  ((’ill  li.is  Im-cii  iiii(l(’r( iiI  jI  tlic  Hinir  If'cl. 
Itl-tl.-il(‘(*|i  (i-iin.il  slut  is  (III  Irnni  lii|i  In  iHittniii  .it  c.idi  (’iid  nl  tlic  sciii. 


w.is  2S  1  per  ('(  III  Iiiwcr  III. in  in  I'i.iO. 
.111(1  the  lii'(|ii(’ii('\  nl  injiiiics  dci rc.iscd 
.ippnixim.iti’lv  10  per  lent.  I  lie  ntiinix’l 
nl  iiijncs  cninllcd  in  this  nioiip  in  10.)1 


\s  .1  niiiiip  the  iiniiiiii't.iliu  iiiinrs 
li.id  .1  lii'tti  I  s. ill'll  iccnid  in  0l.)l  tli.iii 
III  l‘r)0  l  lll'  in|iii\ -si’M  nil  i.itc  III 
) 'l*)S  d.i\ s  pi'i  I  IMNI  iii.in-liniiis  III  wink 


ll\ili.iiili(  In.nicrs  cxi.iijlc  rink  s.ilt  lil.isti’d  Irniii  axciii  in  iiih’  nl  tlic  iiiiiic  cnrridnrs  and  (lc|>nsit  it  intn  mine  curs, 
lais  arc  lianicd  In  clcilni  liHimintivcs  oxer  tcin|Mirarx  tr.iiks  In  tin-  main  line  traik. 


THE  EXPLOSIVES  ENGINEER 


ilLY-AlCtST,  19*2 


rilK  M\IV  I.IVK:  l)<>Mn  this  'riulit-iif-M av  ’  ii\«t  th*'  main  liii*"  (racit,  |Hi«frfiil  tli’clric  Imoiiioli^cs  haul  Iniii;  lraiii\  nl  50  loaih'd  «ar». 

which  arc-  collftlfcl  in  |>ra\it\  \arcls  near  the  had  ni  the  \hall. 


\citli  ciiiK  OIK'  dis.iltliiii'  iiijiiiA. 

'I'lic  ciirolliin'iit  <il  units  in  tliis  I'ronp 
in  Hill  was  I  I  rnnic  than  in  HliO.  It 
ti-|)rt's«'ntc'(l  tlif  ^ic.itfst  nninhcr  to 
t(nn|)t“tc‘  since  tlic  cniitcsts  were 
staitfcl  in  HI2.}.  'I'ln-  sf\eiit\  rate, 
1.411  class  lost  per  l.tXIO  inan-honrs 
ot  work  in  HI"!!,  was  aii'litly  higher, 
hnt  the  Iretpiencs  r;ue  ot  1  l.S  injuries 
per  million  nian-honrs  ot  exposure  was 
1  I  per  cent  lower  than  corresponding 
rates  in  HloO. 

The  oxerall  saletx  record  lor  niini's 
in  this  i'ronp  in  1451  was  a  decided 
improxemeiit  as  compared  with  the  27- 
vear  record  of  the  indnsfrv.  The  Ire- 
cpiencv  rate  was  the  lowest  since  1441 
and  the  filth  In-st  rate  attaini'd.  The 
sexeritv  rate  was  the  third  hest  dnrini' 
the  historx’  ol  tlte  competition. 


was  the  largest  in  the-  27-vc-ar  history  of 
the  N.itional  Safety  (.'ompetition. 


at  Mountain  Iron.  St.  Louis  (amntv. 
Minnesota,  r^•-enterecl  the  14.51  contest 
,tnd  was  the  \x  inner  in  the  open-|)it 
^ronp.  The  mine  xc  as  worked  7S4,ti44 
m.tn-honrs  without  a  disahlini'  injnrx. 
Kor  the  two  years  th.it  it  has  hec-n  a 
contestant,  this  mine  has  accnimilated 
a  total  worktime  of  l.l'k'3,7()7  man- 


<  f|ieti-l*il-Miiie  W  inn«‘r 

\fter  an  ahsence  of  four  xc-ars  from 
the-  compi'tition.  the  Mountain  Iron 
mine  ol  the  Olixer  Iron  Mining  Dixi- 
sion.  I'nited  States  Steel  ('ompany. 


t^Hurrx  ^  inner 


For  li. IX  ini'  tlie  hest  injiirv-free  ex¬ 
perience  of  all  the  ipiarries  entered  in 
the  14.51  competition,  the  Fort  Inland 
(jnarrx  of  Inland  Lime  tn  Stone  (aim- 
p.iny.  at  (Inllixi-r.  SchiKilcraft  (lonntx’. 
Michii'an.  receixed  the  Sentinels  ol 
Safe-ty  trophy.  Its  xcinnint'  record  in 
14.51  xxas  S<)S..5S4  inan-honrs  of  xxork- 
time  xxithont  a  disahlini'  injury. 

The  axvard  of  the  trophy  xxas  the 


. .  ...  ,  ,  1-  I  1  .  ..  11  third  for  this  cinarry  in  its  l4-year«-n- 

(.K\I)INC.  THK  S4I.T:  At  (he  lop  of  Rc-tsed  s  bre-aker  house  lnwcr.  skips  lnaclfcl  with  rink  salt  *  •  I  •'  1 

from  the  mine  are  automatically  (fischariiecf.  Alter  passing  over  screens,  the  salt  is  Hepisiteil  lollnient  as  a  Contestant.  Diirillt'  these 
onto  a  conseyor  belt  lor  HrsI  inspection.  14  years,  this  (jn.irry  h.is  heen  xxorked 


TIIF  KXPl.OSIVF.S  ENGINEER 


JlLY-AfClST,  1952 


I  O  I 


‘ttrk  uith  a  5-iii.  \«l.  at  uork  oxia^atiiii;  blasted  lime 

le  IN»ti  Inland  <jiiarrs. 


lied  train  is  st<>p|M*d  on  tlie  pass  in  Iront  of  the 
ra<lio-e<|uippi‘d  electric  l<Honiu!ise  ha 


THE  EXPLOSIVES  ENGINEER 


\  roiuri’tf  ilink  tt.  loiii;  ut  Fiirt  Inland  cjiiam  lan  aiioiniiiiHiaU-  aii\  «i/i‘  lake  ihim  in  s«-r\i(r 

iliH'k  is  24  ft.  deep.  Tliis  depth  is  maintained  hs  dredKin^  <>|>eratiims  diirini'  the  snnnner  innnths. 


w.is  (illsft  l)\  till'  llii;ln’l  sc\»*|jt\ 
i.itf  of  f.fW-f,  ati  iiKtf.isf  of  slii;lifl\ 
over  1(H)  |)«-t'  cent  i'oiii|t.it<-(l  with  tin- 
rate  iti  1950.  'rin-rt-  wi-rc  1 1  fi-wci  pai- 
(icj|).itits  ill  tin-  <|iiatr\  tiroii|)  in  tin- 
1951  National  Saf(‘t\  (  .'oinp.-tition  tli.iti 
were  i-nrollcd  iti  tin-  1950  i-ontrst. 


10. SIS. 079  inan-lionis.  in  wliiili  time 
<d  exposure  tliere  were  SO  lost-time  in¬ 
juries.  atnl  tlie  fretpienix  ainl  sexeritx 
of  injuries  haxc  In-en  eonsistetitlx 
faxoralile.  When  eompared  with  the 
27-\ear  rei-ord  of  units  in  the  ipiarrx 
Uronp.  the  l9-\ear  reeord  of  the 


I'ort  Inland  ipiarix  is  ontstandinu 
\s  a  ^ronp.  the  reiord  of  the  en¬ 
rolled  (pi.irries  was  not  so  niHid  in 
1951  as  in  the  prexioiis  xcai.  The  faxor- 
.ihle  freipieiK-x  rate  of  1  1  vSl ,  althom^h 
.ipproximateix  10  per  eeiit  lower  than 
the  19.50  rate  anil  the  lowest  sinee 


l*<)KT  l\l  A\I)  S  St'l’KK\  IM )KS;  Kront  row,  left  to  rii’lit.  Daiiirl  Harrington,  master  mrchanit;  Melville  kiminel.  thief  eleetrieian;  Cieorge 
Kasmiissen.  mill  foremaie  |ohn  U  ilde,  general  qnarrv  foreman;  Archie  (.'arpenter,  ipiarrx  shift  foreman;  Franklyn  Hurgess.  assistant  gem-ral  ipiarrs 
foreman.  Second  row,  left  to  right,  Joseph  (.’herneski.  mill  shift  foreman;  tieorge  Hackman,  mill  shift  foreman;  Walter  l4ovten.  chief  blaster; 
Sidnev  Hoiivver.  chief  engineer.  Third  row.  left  to  right.  A.  AA  .  Ileitmaii.  general  superintendent;  A.  I..  I.avigm-.  purchasing  agent;  |ohn  MoHat. 
superintendent;  Fdward  l.eonard.  safety  engim-er.  Hack  row,  left  to  right.  AA  iIhur  Fairchild,  chief  cliemist;  Kobeii  Herger,  chief  shipping  clerk; 
(  lareme  Peterson,  cost  accountant;  Donald  Ott,  personnel  director. 


THE  EXPI.OSIA'ES  E.NCISEEH 


JVLV-AVCVST,  19SJ 
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(hnn  \t4>n4  Hi  wi  tni  r.  .\/u 

Pl>7  1 1  NNhssn-  (iovi .  Imon  ^  Hvii.movd  (iovirANv,  .Vo.  .5  A/iru' 
ilnm  \ton4'\  Hi  ssi  nu  r.  M.i. 

PMS  \mm4  Svi  I  ('ovii'vNv,  A\«t>  Isl.nul.  L,i. 

P>  AM  I  r  NNi  ssr  K  (!o4L.  Imon  ^  H  vii  moad  (aivirvsv.  No  5  Mini’ 
ilnm  sfon*-’.  H*  ssoiiu  r.  Ala 

PMH  I  r  Nsr  SSI  r  ( io  vi  .  Ituis  ^  H  vii  liovn  ( iovir  4N4  ,  No  A  A/hu 
{hini’sttnn'K  Ht  ss<*iiu  r.  .Xl.i, 

PMI  I  Niii  i)  SiAirs  (.4rsi  41  (a)4ii»4N4,  N*»,  H  Mini’  /ATi/psum/, 

Plasli  rtt).  \  a 

PM2  a  I  I'll  4  I’oMI  I  4NI)  (a  4H  NI  (a)4|r4N4  .  /rori/oN  A/hu'  (/hUC's/*)/!*’), 
IroiitDii.  Oliu). 

PMA  lNiiH)Si4irs(i4  rsi  \i  ( iovir  anv  .  Vo.  fi  Mini’  i  Ht/P’tuin  >. 

Plast* n**).  \  a. 

PMI  \4ii<iN4i  (i4i‘si  4!  (a)4U‘4N4.  .Akroii  (•i/p.Hiui  Mitu  .  .Akron,  \.  A' 
PM  4  Kih  r  1‘oMi  Him  k  ('.o4ii*4N4,  I  n  ffnirt  Mini  (i  lnijK  KrcH'ixirt,  Pa. 


INK  K\FI4>M\K.S  |■.^<tl^KkK 


ji  i  v-Ai  (;rsT.  I»52 


Origin  u  t  i>  Thoim  «  is  (Iohihim  siion.  .Arrnr  (.f/iufim  Mttit . 

Ai  iiM  .  I »  \as 

I') IT—  I  ^  sNt ss^  I-  ()o\i  .  Iron  &  H  ^ii  k*i\h  (  \s\  N«»  A  Mim 

•  limesttmt  .  Ht  sM  iiM  r.  \la 

J'MS  \i  I'lU  I'niui  Ca»Mf\M.  inttittw  Mitu.  Inuiton,  Oliio 

\\ri<)N%i  (ill's!  M  (loMi’iM.  HiUftontt  Mnu\  H<  llrhmti*.  I’a 

IMAO  PirisHi  IR.H  l‘i  Ml  (ii.^ss  (Nimi'Wi.  Hurhi'rtim  !jnu  \t(nu  ^fln»  . 
HartM  rtoii.  ( )hio 

MlAl  lsUHN\ttoN\i  S\|  I  Hrtsift  Mint  hrts4t|.  \  ^ 

OHK\  IMT  \M)  (^I’AHKIKS 

1*12.1  \«ii!in  Amh<i<  \s(>mim  Srr  mh/i/ (>f4<irff/ 

r/im<  Srtiirit>,  M«l 

I*i2(>  Nohih  Amhu!  \\  ('f  MtM  \ (t  1  iithi  ^  (^Uuirrtf 

Ittm  sttnu  .  Martinslnir^.  U  \ 

I*l27- l.mit.M  l‘<nm  wdOmisi  Mitt  ht  II  {^uarnf  . 

Mlti  lH-ll.  hul 

l‘>2S-\\  \Kii-iKi.f)  Imo\  ('oMi'wi.  W  (iki  fitltl  (^inn-fnt  /iron  . 

Wall  h.  1.1,  Mull. 

I*>29  Mu  m<.4N  IJM^sI^»^^  A  (  juMU  \i  (!omi*\si.  Htt^n  rs  (  itij  (^^uarrif 
iliint  sttmt  l  H(*i»rrs  (atv,  Muli 
I’livKK  III  Mimn<.  ('oMi'wi.  Vlunittuth  (ir<»ri). 

\\  akrfu'ld,  Mu  li. 

!*ni  Mmiomm.Oui  \  Sii  h  (aiMi’Wi.  >/4i/u»nirit' (^;»<  u-;»i/  A/iiu 
'  inui  I,  Uihhtnu.  Mmn. 

I*IA2  Mu  iiu.iN  |j\iisi(»si  \(!iiimu  \i  Oomi’im.  Httners  Citu  khutrnj 
(linu'stttiu  Huiirrs  (at\.  Muli. 

I*i Vi- Mu  me. IN  l.iNiKsfoNi-  \  (jiiMU  \i  (aiMi'iM.  ('itif  k^uurrij 

'Inm  stinu'i,  H<ijs<  rs  ('.j|\.  Muli. 

l*)il  Mu  iiii.^N  l.lM^s|o^^  ^  OiiKMU  \i  (-iiMi'VM.  ('itif  k>uurrif 

ilinustiHU'K  Ko^rrs  (-itv,  Muli. 

HiVi-  I’oi  SOM  Si  I’msoN.  (ire/rii/<-  (>iuirri/.  l  olsoin,  (l.ilit 

II \SN  \  Oui  Misise.  (a)Mi*\Ni.  \hstihi  (  hit  t  Mint  lirini', 
kre  viatin.  Minn. 

miT- li  I  iNois  Si  Ml  Pi-MUNiiM!\.  /.inirs/nru  ^)iu/rn/.  M« narel,  III 
(  Si  parati  el  mtn  Indisultial  (irnnps  in  1*1  VS. ) 

OPKN-IMT 

l‘l  iS  |‘u  K \M»s  M  ^  1  iiKii  ^  ( ioMi’AM ,  Mulumiiiti  Mim  (irtmun  ). 

Ilihliin^.  Minn. 

1*)  W-  I’u  k  AMIS  M  M  nut  ^  (ioMi'iM.  Sr  r/inf(»n  Minr  '  irnri-nfr), 

IIiIiIhiii!.  Minn. 

I’ll  K \M>S  M  M  m  u  \  C-OMI*  .  Maluftiiuu  Mint-  (irim-nn  '. 
ilihtiiim.  Minn. 


1*MI  I’ukANns  Mmm^H  iV  ('oMi'iM  ^/{4^«>rlfnA:  Mint  iirt^fi-nn  ^ 
Hililunii!.  Minn 

1*M2  I’ll  k \sns  M  M lu  H  ( aiMi' \Ni .  \/(du>riiriA:  Mtiu  .  Ilililnnv:.  Minn 
14  4  i  I’u  k  vMis  M  M  111  H  ^  ('o\ir  INI .  Mnu  .  IV >\  t  \  Minn 

1*1 4  4  I’u  k  ANUS  M  A I  III-  H  ^  ( a»Mi' AM .  DaiiHht  i/iiu  .  IVu  t  > .  Minn. 

1*44A  I’u  k  Asns  M  %  I lo  u  ^  ( aiMi' am  .  i/iz/mnink’  i/nu  llildnnic  Minn 
I44<i  <)iimhIh<»n  Minim.  <  oAir  am  ,  /i/iufi  /run  <if4  /’if. 

\  ir>:inia.  Minn 

l*M7  I’u  k  Asns  M  A I  III  M  ^  (  a>Mr  ANi .  \ttJu*utiti:  Mim  .  Ilil)l>inii.  Minn. 
J*MS  (  It  lA  t  M  Iron  Minini.  ( 'oMi  ANA ,  SprriM  (Vu’ueu/  i/mr. 

Km-Ii  IIi.  Mimi 

I4  4*>  I’u  k  ANUS  M  Aiiuu  \  ( ‘oAir  ANA ,  t.iiiharraw  Mint .  HiAAahik.  Minn 

l*l>0  I’u  k  ANUS  Maiiiiu  ^  (ioMi  ANA.  t  iuhtirTtiw  Mint  .  liiiAalnk.  Mmn 

14a!  OinmliuiN  Minini.  (a»Mi*ANA,  .i/f  Inm  Mint  .  Me  Irnn.  Minn 

yr\BHIKS 

1*1  VS  Ini  and  I.iau  i\  SitiNf  {'.ttsivsw  .  Pttrt  InInntI  i^hinrrtf  ilimcsttnn  ), 
Maiiistupu  .  Mu  li. 

I*l-i*l  Ini.anhI.iau  \  SioNt  (aisii'ANA.  /’nrf  Inlnnil  (^'>uarrif  (linit  sttnifi, 
Manistupu-,  Mu  li 

1*)40  1 NNf  ssM  (a»  AI  ,  li«»N  &  h  All  uo  AD  (  eiMi*  AN  A  .  /  )n/(»uii/i  (Ifuirrif 

(flitloinift  .  IV  ssfiiu  r.  Ala 

l‘MI  l  i-NNrssn-  (a»Ai.  Iron  &  Baii  uoau  (aiMi’ANA,  Ihfltnmh  (liuirri/ 
(iloltnnitt  .  IVssi  nuT,  Via 

1*142- Hi^  1  III  Mil  M  Sum  ( a>Mi'  ana .  Uuiuntr  i^hmnii  llaiin\<T.  I’a. 

14  4  i  U  A  ANiH>i  u  (  an  MU  ai  s  ( iouiMtu  a  i  ion.  .Min  na  {>uarrn. 

Al|n  na.  Mu  li 

1*141  Hasu  Hm- r  ai  iouii^  s.  |n(  ,  Maftlt  i*rtn  t  i^)nainj  itltihnnittK 
Mapl<  ( •ntA  I  .  ( >l)ii> 

144  a  IU.iiimiii  vi  Simi  (Iomi  ana,  hrulm  intrt  {Uiainj  lltini  \ttnn  ), 
hruiu<-|>ort.  I’a. 

1*M(>  lUiiiiMifM  Sum  (.’omi  ana  liriilt:tintrt{htarru(limtstanii. 

Hrul^ji  ixirt.  I’a 

1*147  liNNi^ssi^h  (aiAi.,  Iron  ^  H  All  Ro  An  ( ioMi’AN  a  .  (liuirri/ 

iilifltnnitt  K  IV  ssrnii  r.  .Via 

1*MS  Hi-uiiMnM  Sum  (ioMUANA.  Ilantfi  tr  {Utarni.  ll.inoAcr.  I’a. 

1*14*1  liNNfssM-  (a»Ai  .  Iron  \  Bah  roao  (aiMUANA,  Ihthnuih  khiarn/ 
{tlt>l<nnitt  K  IV-sst-nu  r  Via 

1*|.A<) -Mu  MU.AN  IjMhSlONI  ('ll!  MU  AI  (‘<»MI’ANA,  /V»kVTA  (’iff/  (>144401/ 

limit  sttnifK  Bt>iJ<Ts  <  !it\ .  Mu  li. 

14*a1  Ini  ani>  Li\n  ^  Sioni  (aiMUANA.  /’nrf  Inlanti  (>i4/4rri/  tlmn  sttmi’l, 
(iiillivt-r,  Mu  It. 


war 


ds  of 


I  III  nilrs  III  till-  (iiiiiiM'titliiii  priiMilr  tor 
llir  .i«.ir<l  III  (^i-rtilii  .Ill  s  nl  Ai  lilt  s i  iiii-iit  in 
.S.itits  to  i-.uti  iiiiiii-  or  qii.irry.  otiirr  tli.iii 
till-  troplis  wiiiiirrs.  wliosf  iMisitioii  in  tin- 
loiilist  was  .iiiioni!  llir  first  lour  in  tlii-ir  n- 
s|M<tiM'  Kron|>s.  (a  rtifii  ati’s  arr  also  aw.irili  il 
to  r.K  li  nijiirv  Iri-f  ninu-  or  ipiarry  tli.it 
uorki'il  Itt.tKKI  or  niori’  iiiaii  lionrs  ilnriiit' 
till’  12  loiisri  ntiM-  nioiitlis  of  I’.u  li  isiiitfst. 
Tlir  wiiini  rs  ot  (a  rtilii  atfs  of  ,\i  liii’M'liii’iit 
III  S.ifi’ts.  ill  till*  N.itioiial  S. lifts  (ainiiiftitioii 
ot  l‘ni.  art-  as  follows. 

ANTHKACITK 

(aHKisprnnt  iiiiiif.  (aMKlsprinu.  Siliiisikill 
(aiinity,  I’l  iinss  ls.inia.o|>fratf<l  lis  I'l  iiaK  ('o.il 
(a)ni|>.nis.  workial  al.2'l‘f  nian  tionrs  with  2 
(lisalilniit  iiiinrifs  tli.it  taiisfd  15  fl.iss  ot  ilis. 
ahilits.  Till-  injurs -SI’S i  rits  rati-  ssas  ll.27h. 

If.iltiiiiori'  Tiiiiiifl  niiiif.  \\  ilkfs-H.irri’  ( I’ar 
sons).  I.n/iriif  Cloiiiits,  I’riiiisylsaiiia.  iiivr- 
atial  lis  llif  fliulsoii  (ai.il  (aiinpany.  workial 
>1)7.1)51  inaii-lHiiirs  with  21)  ilisahliiu:  iii|iirifs 
that  laiisfil  24<>  ilass  ol  ilisahilits .  I'lif  in¬ 
jurs -srs  orits  rati-  was  1)71)1). 

l,oris‘  \o.  5  iiiiiif.  I’Is iiioiith.  l.ii/iriif 

(aiiinty,  I’l  iniss Is ania.  o|M  ratiil  hy  'Hif  lliiil 
son  (aial  (aiiiiiiaiiy.  workiil  (>51.>i51  niaii- 
hoiirs  with  Ih  (lis.ihlinu  nijiirifs  th.it  caiisfd 


C'vrliiieates  of 


IN  SAFETY 

ATS  da>s  nl  <lisal)ilit\ .  IIr-  injnrA -se*A«rit> 
ratr  aars  O  SS7. 

William  \  (atlliiTA,  Okl  Kor«r.  Latk.i- 
AAanna  (anintA,  I’lnnsv Ia ania.  o|M’rat<‘(l  Ba 
kt  h(M  -H<'r^c  Ooal  (aiinpaiiA.  AA(irki‘<l  IS(i.l74 
inan-lioiirs  vAitli  22  tlisrihlin^  injiirie’s  that 
(aiis('<|  17 i  (ia>s  of  (lisahility.  Ilu'  injiir\' 
scAtritA  rate  was  4.424 

BITlMIVOrS-COAl, 
riiai  keT  iniiR',  W  illiamson.  Min^o  (aMmt\. 
\N  rst  \  irtjinia,  o|XTat(‘<l  h>  tlu-  I’oful  Oea-k 
(ioiluTv  ot  th<’  \.  ^  W.  Bail\AaA  (lompaiiy, 
uorki'cl  2Hl.i42  man-hours  AAithont  a  dis- 
altlmu  injiir\ . 

('olta  miiu‘,  Klat  Oi  e  k.  W  alkt-r  (aiuiit>. 
VlaBama.  !»|XTatfd  B\  Alahaina  BA-l’nHhuts 
( ioriMiralion.  worked  241 .247  man-hours  va ith- 
out  .1  <lisal>lin^  in)ur\ . 

No.  li  miiR\  (iar>.  McDoAAtll  (iountv, 
W  est  \  irifiniai  ojx  rate'd  In  I'nited  State  s  Steel 
('/Oinpain ,  work<‘<l  144.*4S/a  man-hours  without 
.1  (lisaBIm^  injur> . 

BtKkhdl  No.  1  mm«‘,  BedN-rtsdaK-.  liuntinu- 
d(»n  (aniiitA.  I’ennsvKania.  o|M  rated  In  Bink- 
liill  (aial  (Company,  workeel  i4.‘A74  m.tn 
hours  without  a  disaldmi{  injiirv. 

MFTVr 

Daxulson  iron-ore  mine,  Iron  Bni'r.  Iri»n 


A  e  li  1  e  V  e  ni  e  n  t 


(ioiintA.  MiehiK’an.  ofu  lal*'«l  In  I’u  kaiids 
Mather  A  (io.  (Wi'stern  Mining  (aunpanv). 
workeel  124.144  man-hours  without  a  clis- 
.d)hn^  injiirv . 

I  raser  iron-<»re  mii  e  I  rasrr.  Sr  Louis 
(amnlA.  VliniRsota.  o|x-r.il<*d  In  the  <)li\«'r 
Iron  Mmm«  l)i\ision  of  the*  I'niled  Stales 
Ste-el  (aHiipanv.  worke'd  |H4.4*HI  man-hours 
luRirs  without  a  (lisaMin^  in|ur\. 

.Vtld(‘ti('  /iiu  -sulphuh-  in  elolomlte*  lime'stotie* 
mine.  le  fteTseRi  ('itv.  h  He  rsoii  (iotiiitv.  Te  iin- 
e  sse-e.  o|»erate*d  Iia  Aine  ru  an  Zine  (iompatiy 
cd  I  e-iiness«*r.  worki‘<l  32  117  maii-heMirs 
without  a  (hsal)lin^  iniurA 

Burra  Burra  e-eepiu  r  iron  sulphieh  mine 
Diuktown.  I’eilk  (aHinlA,  I  e-nne*sse*e*,  o(>e-rate*el 
hy  le-niii  sse-e*  (iopiM  r  (aimpaiiA,  worke-el  2  V4. 
\fiii  man  hours  with  I  elisahlm^  injur\  that 
lause-d  24  da>s  e»f  disahihtA  I  he*  in)urA -se 
Ae*ritv  r.ite-  was  OtrSi 

NONMKTALI.IC 

kaslor  limestone  mine-,  kavleir  Vrinstronj^ 
(aiuiilv.  I’eiinsv iv ania.  o|>e-rate*d  In  MiehiKan 
Liine-stone  Dntsiori  of  the  Lnitesl  Stale-s  Ste  e  l 
(iompain.  worke'd  4*/S.7  il  man  iMiurs  witheiut 
.1  disahlintf  in}ur> 

Be  ll  limesteine*  mine*.  Be  lle  fonte-,  (.‘e-ntfe 
(amntA.  I’e*nns\lvania.  o|HTate*<|  In  Be  lle  femle 


TIIK  l-AFI.OsnKS  t.NC.IM-KH 


Jl  I.Y-Al  C.l  ST,  l*I.V2 


I2.> 


I.l  W  ,ri„r  (  vK.rl.^l  UT 

.1*1  III..II  u III,. Mil  .1 

N<.  'l  llIIM«|..,„  v.M 

<  ••'lllU  M.iImIIII  ll|Mr.|ll<l  ll\  |,|||,.^s., 

•oil  ll.ili  K-IiIi'MiI  (  ..HII|MIH  ,  wiifLcfl  II' 

Nil  'I  liiii.u.ii,,  ii,i„,  1,1  n„,|, , 

'  ■M,„l,  I'.  ,>|«  t..l.,|  In  I'.  nin^I 

1 *  *'"*11*  <  u<irL.««| 

-I'i'lM  in.iii  l.iMiiv  uiIIkiiiI  .1  lin.ililiiiM  |„ 
{iir\ 

^'•|||||||  Inn.  viiiii,  null.  Irnnl.in  l..iur.  n. . 

<  ‘■iiriM  llln.i  .,|»f.,l..l  In  \|,,1,.,  |•.w|l.,n.l 

<  .in.  nil  .,III|..,IH  M.irk.il  I'lli  7l,|  ni.iii  l»ii,rs 

willi.>iil  .1  . In.it. Iinu  ininrv 

M  mil.  nil  Inn.  \|.in.*  niiin  Vl.iiili.  nn  I'l.  \ 
Inn  <  .iiii.li  W  .  si  \  iti{nii.i  .iiu  i  il.  il  In  Mpli.i 
rmtl.in.l  (.  III.  Ill  (  .ini|i.iin  wniL.  il  ‘Ih  S'Ki 
III, III  liiiiiis  vsilli.iiil  I  itis.ililiiiK  iiiinrs 

l•■n.llllln  Imnsli.n.  iinin  (  .ist  I  iillonii.iin. 
Mnslnii!nin  (  iiinils  Oln.i  ii|hi.iIi-.I  In 
liniil.1,1  (  .  In.  Ill  lliMsi.in  lit  I'lllsliiiruli  l'l,,li' 

I  .l.iss  l.nniii.iin  ss.iik.  il  S,.,  in. in  liiiiils 

mlliiiiil  .1  ilis.ililinii  in|iii\ 

I  l.inni  I  (  I  III.  I  |{\|iMnn  rm  k  innn  . 

‘  .  (  I  III.  f  I  II.  Ciiiiiils.  \.«  k.irk. 

i'|><i.il..l  In  I  I II. nil  I.  .il  riiHliiils  (nriMi 
I, limn  nnrk.il  Sl.'illl  ni.ni  liiinrs  uilli.i,it  ,i 
■  lis.ililnni  in|iir\ 

•  .i.inil  l(.i|ii,|s  t:\|iMnn  iiiin.  (.r.inil  K.ipnls. 

K.  Ill  I  .iinilv  Mil  liii;,in.  iiiM  i.itril  In  (i.-rl.iin 
I. Ill  riii<ln.ls  f  iir|Mir.iliiiii  u.nk.il  72<iJll 
iii.in  Ihiiifs  nilliiiiil  .i  ilis.il.lniK  iii|iir\ 

<  iislninii  Inn.  slum  inini  Mivi  rsiiti  Hm  r 
Mill  I  iinnls.  <  ililiiiin.i.  ii|ii  i.ili  il  In  Hm  r 
Mil.  I  I  nil  III  (  iiniii.iin  ssinki  il  T’.IIIT  ni.in 
li.iiiis  ssilli.iiil  .1  ilis.iliinn;  in|iir\ 


on  \  ni 

S|1|11..  linn  III.  niini  I  s.l.lli  M  |j„ns 

<  nin.U  Minn.  sill. I,  him  l,.l.•,|  In  Oln.  i  li,,,, 

. . Ill  Oi\is . I  ill,  I  inl.il  Sl.ilis  Sl.i  l 

I  ninp.iin  \s..ik*'.l  l.,.li.S'  in. in  linnrs  ssilli 
"III  .1  ilis.ililini;  minis 

Mniinii  linn  nil'  mini  Mililiini:  SI  |.iinis 

<  nimli  Mmni  siil.i.  n|M  i.ii.  ,|  |n  1 1,.  \|  \ 

limn. I  (  ..ni|i.iin  Mnilnn  On  Cniriii.iinl 
ssnrki'il  OJ  llil  m.m  Immiis  ssilliniit  ,i  ills 

nilniK  minis 

It  III  \  lilts  |iliiisiili.il,  imk  mini  ll.iitnss 
I  nik  (  ninils  I  I  .III I.l  HIM  Mini  In  lull  III. I 
linn.il  \lmi  i.its  i\  (  III  mil  .il  <  !nt|iiir,itiiin. 
ssnikiil  tiiillil  m.m  linnis  ssillinnl  .i  ills 

■  I'lmi!  minis 

s.  I  inlnii  linn  nil  mini  llililimi;.  SI  l.nms 

<  nnnis  Mmn.  s,.l.,  .,|H  i.iln|  In  fi.  k.iiiils 

M  illii  I  ^  <  i'_  llnst  Mmmi!  <  nmp.ins  i. 

ssnik.,1  i !  I  Jn'i  m.m  liiinis  ssillinnl  .i  ills 

■  lilmi;  minrs 

"mini . .  M.m  si  l.nnis 

<  minis  Mmn.  snl.i  n|M  m|.  ,|  In  l‘i,  k.mils 

M  llil.  I  iS  I  |(  nisn.i  linn  (  nmp.ins 
ss.ilkiil  Jl!  I  )‘l  III. Ill  liniils  ssillinnl  .1  ills 

■  ninn:  minis 

. . 'll  "nil  m,  mm,  Cinsln.  <  rnss 

""IK  (minis,  Mmiiisnl.i.  ,i|«i,,|,..l  In  1 1„ 

'•  \  ll.mn.i  (  nmp.ins  i  ll.mn.i  Inin  On 
(  nmp.ins  ■  ssmk.M  m.m  lim.is  ssitl, 

'•m!  .1 

<  .low  M  itti|<  11,11,  ,11, 

(  minis  Mmni  snI.i  niM  i  .l.  ,|  tn  Olisn  Inm 
MmiiiK  Oisisi, . .  I  nil.  , I  St.ili  s  Sl„  | 

•  nmp.ms  ssmk.il  ”7  IIJ  m.m  linnis  ssill, 

••lit  .1  in|Mi\ 

Viiliiiin  iimi  nil  mini  \  iiKmi.i.  Si  l.nms 
(  minis  Mmn.  sn|.i.  n|M  i.ilisl  In  Olism  linn 
MmillK  OlSIsinli  nl  III,,  t  nill  il  Sl.il,  s  Sli-i  l 

•  . I'"''  «mtn.l  J:(iS!I  m.m  I . is  ssill, 

i»Mt  .1  itiMirx 

\lti.ms  nun  m,  mm.  MiIiIiiiik  SI  . . . 

•  ni.nls  Minnisni.i  n,M,..i.,|  In  l-i. k.mils 

Milli.  I  In  lilt.  MmiiiK  (  . .  ■ 

ssmkiil  _I1.>SI  in.in  limns  ssillinnl  .,  ills 
iMnic 

<  .*11111  (  .tiMni  I  II, ||i|»|,ine. 

St  loins  (  \linii,  ,1 

I2ii 


Vui.iu,is  Cj,  I  M.niritf  (Ami- 

tMm  '  2<i:  V>‘l  HMi,  lHMir>  uithont 

M.iIiimiiim  ii  iron  ori  inmr  (  Cutw 

\'in«  <;<Minf\  \liniM  vrta.  oiM  r.iti  cl  l»\  I'u  k 

.Hills  M.ifliir  A  (  .4.  (  iixun.,  (  h*  <:oiii|i.(n\  /. 

Horkiii  fii.iii  liiMirs  uitlMHit  .1  tils 

iMirit;  iii|nr\ 

<  oJniiiliM  irnn-nri  imiim  \  iriEini.i,  St  Lotus 
<*»iint\.  Mtniiisol.i  o|>fr.il<c)  f»\  liittr-St.it* 
Irnri  Coiniunv  uofk.ij  in.in  liotirs 

v%itlioiii  .1  (ItSiiltliti^  iri|iir\ 

S.iK.minrr  irnn  nm  mini  Hisi  rtnii.  (,'niss 
"ni«  Cnimis.  Miimnsnl.i.  i,|h  Mini  In  I’li  k 
.Hills  M.itlii  r  &  (,n  l  S.iK.imnn  On  Miiiiiik 
(  nmp.nis  V  sM.iknl  |•,<l(s<HI  m.m  limirs  uill, 
"III  .1  ilis.ililiiiK  mpirs 

Hi  mil  II  iiiin  nil  mini',  kn  ss.itm.  Il.isi  .i 
(.minis,  Mmni'snI.i.  iijm  r.ilnl  In  l'uk.inils 
M.iIIh  r  A  (^.n  :  H,  niii  tl  Miiiiiik  Cninp.ms  ), 
ssniknl  ISilKII  ni.in  liniirs  ssillinnl  .i  dis 
.ililiiiK  ni|iirs 

I'Isninntli  mill  nil  milu  ".ikrflilil  (.nK,-- 
lii.  rmmis.  Ml.  liiK.m,  n,H  Mlnl  In  I'l.  k.m.ls 
M.illirr  &  (ji  (  I'Isninntli  MmiiiK  (^imp.nis  I, 
ssnrknl  I  I, .(Mil  m.iii-limirs  ssitlimit  .i  ills 
.nilniK  mpirs 

li'",'”'*'  *  I’*"’'!’*'''''' I  .  H.irinss 

Inik  (  ...mis,  I  Innil.i.  r.ilnl  In  Mi,  D.isi- 
Min  Clinnii.il  Cnrimi.itinn.  ssnrknl  I  IT, 'sill 
m.m  linnrs  ssitlinnt  ,i  iIis.iIiIiiik  mpirs 

y  li.in  pliiispli.ili  rm  k  mini'  MnllM  rrs. 
I’nlk  (.mints.  Hnrnl.i,  ii|Nr.ilnl  In  Intirii.i 
limi.il  Mmir.ils  A  (;|.,nii..,l  ( .nrimr.ilin,,, 

ssnrknl  l(Ks'>'»2  m.m  linnrs  ssitliniit  .i  ijis- 
■inlniK  nipirs 

1'.^'  i'ri  Ilium. irs  l.nnnili  iriin  nii'  mini' 
\nnir.i,  ,S|  |,iMns  Cninils.  Mmiiisnt.i  niMr' 
•Itnl  In  I'll  k.mils  M  III,,  r  k  ( :„.  (  I-ti.  Mnm.K 
(  nmp.ins  I  ssnrknl  >)2.>(7(i  m.m  l.mirs  ssill, nnl 
.»  ifittirx 

\r,  turns  mm  m.  mini  .  M.irl.li  .  Ii.isi  ,i 
(  minis.  Minn,  snl.i,  n|M  ,.,ln|  |n  Ohs,  r  Irnii 
Miiiiiik  Disisinn  nt  Ihi  I'liilnl  Sl.il, s  Slnl 
('nmp.ins  ssniknl  'O  IT,  linnrs  ssitl, 

<»«it  ,1  (lis.ihlitiir  itipirx 

Armour  \o  2  iron  ori  iiuih  .  ('roslix  (Vow 
"  "IK  < 'mints.  Minni'siit.,.  him  r.ilnl  In  Inl.mil 
Slnl  (, I, mil. ms.  ssniknl  ST.lVi  m.m  hours 
vxitlioiit  .1  <ii\.it)|tii^  iii|iir\ 

[hums  l..ik.'  nhnsph.il,  iiu  k  mini  .  IJ.irtnss 
Inik  (mints,  I'lnriil.i,  niur.ilnl  In  I  h.  D.isi 
soil  (hnnii.il  ()n,|Hir.ilinii.  ssnrknl  SI.ISII 
III. Ill  linnrs  ssithniit  .,  iIis.iIiIiiik  mpirs 

Hn  hinoiiil  miii-nn  iiimr.  I’.ilnn  r,  M.ir 
■  pi.ll.  (  nniils,  MiihiK.iii.  ii|U'r.i(nl  In  Hnh- 
mniiil  Irmi  Cnmp.ins  nhi'  M  \  Hnm, 

(  ninp  ins  I.  ssnrknl  7ll.2l(i  ,„.„i  hnnrs  ss  ithnn'l 
.1  tli>.iMini:  iiiinrx 

Os.iKi  liilmnmnns.n,.,|  mm,'.  Mihii  r.  Hmitt 
(minis,  ( uilnr.iilii.  n|ii'r.il,',|  In  (  )s.,ki  (nil 
(  nmp.n,s,  ssnrknl  (('..VKI  m.m  hnnrs  ssithnnt 
■I  iIis.iIiIiiik  mpiis . 

,  . . .  l'll■'s|>l..lt.  m.ilris  . . .  Cnhim 

II...  M.mis  t  minis  T.  inu  ssn  ,  ...v  r.ilnl  In 
Mtms.iiilo  (  .Im  miii  ill  (  omp.tiw  .  workotl  fS  |  MIS 
m.ni  hniiis  ssilhnni  .1  ilis.ilihiiK  mpirs 

"  .inml.ili  min  nr.'  . .  Mmint.iiii  Irnii 

Sl  l,n,ns  (  nniils,  Mnmi  snl.i,  n|u  r.ilnl  In 
"  lin  hiiK  Sln  l  ( :nr|>nr.itinn.  ssnrknl  li  I  ST  ? 

.  . . .  ssilhnni  .,  ,hs.,l,|mK  mpirs 

"  isliinKlnn  (  mints  k.inhi . ,  S.mil.  rs 

sill.  .  "  .ishiiiKtiui  Cmmts.  (hurKi.i.  n|>.'r,il,',| 
I'.nK."  Hrnihirs  ( 'nmp.nis  ssniknl  II.KPI 
111. ill  Immiis  witlMMit  .1  iii|ur\ 


N.iKm,s  hmisiniii  .purrs,  \.ikiii,s.  Miffl,,, 
(  min.ls  IVnnssls,,nu.niu  r..(nl  In  B.  th|.  hnn 
St.'.  I  (  mmp  ins  ssnrknl  2  »(>  ITS  „u„  hnnrs 
xxiftMMit  .1  iii|iir\ 

So  I  hini'stniu  ipurrs  S.i/.ir.  th.  \,,rth- 
.nnploi,  (.minis.  I'l  imss  Is  .mu.  niur.ilnl  In 
Im.i.ssls.,,,,.  Dixii  ( :.„„„(  (•nriu,r.,t,„n 
ssnrknl  I  U  (tS }  nun  h.nirs  ssithnnt  ,hs. 
sMtliiijf  iniurx 

S.ilisiil.nl  (Inlnmitr  .purrs.  S.ihius,  Mm,, 
li  ri'S  (.minis.  C.ihtnrnu,  ni>.  ta|,.,|  In  k.iis,  r 
Mmnmimi  A  (  hnm<.il  ( ;nr|i.ir.ihnii  ssiirkiul 
1S...IIII  nuii  hmirs  ssiIIhiiiI  .1  ihs.ililii'iK  mpirs 

I  nrl  Hi  Ih'lnnl.imt-  hmi-stniii'  ipurrs,  St 
Ijmiis.  St  I.mns  (.'mnils.  Missmiri,  luu  r.ilnl 

I  i"'.-,’-, f:""*"'  CmniMi.s. 

ssnrknl  I.  nun  hnnrs  ssitl ,hs. 

.ililniK  mpirs 

Sniirils  hinmlnni  ipurrs,  I I.ik.  rstnss  11 
".ishiiiKtm,  (.mints,  M.ir>l.m.l.  niur.ilnl  In 
<'"r|u,r.itinii,  unrk.'il 

1  1  1  Iil.il  I  tioiir\  u  It  lull  1 1  I  .Im.  .Ivl . . . 


(.H  kHHIl  s 

\l|u  n.i  Imi.'slmii'  ipurrs.  Vlpnu.  Miu  iu 
(  minis  MiihiK.ni.  niur.ilnl  In  "s.milnlti 
<  iM'nm  .ils  (  nriuii.itimi.  ssniknl  ">  sS  2','i  nun- 

Im»uis  witlioiit  .1  (lis.ihltiii;  iiiiurs 

I  kilmi.ih  .Inlnmili' ipuris .  Hi  ssi  mu  i  |i  H' i 
Min  t  nnnis,  M.ilunu.  .i|u  r.ilnl  In  l.  im.ssn 
(n.ih  Imn  sS  H.nhiuil  Cmnp.ins.  ssnrknl 
•' '  m.m  hmirs  ss  ithniil  .1  ihs.ilihiiK  minrs 


l-l  m  t  i .  .  '-"■l"niiinii,  ssnrk.'i 

1‘-"*1|  nun  l.mirs  ssilhmit  .1  ihs.ilihiiK  mjiirs 
H.iihs  h.ills  hiiMsIni.i'  ipurrs.  OkI,  sin 
I..1.S,|||.  <, minis,  llhnms.  n|u'Mlnl  In  M.ir- 
■  pi.  Ill  <  'nmi'iil  Vl.iiiiil.n  liiriiiK  (  omp.ms. 
ssniknl  l,|.l.S(>  iiun-hmirs  ssilhnni  ..  ilis. 
.ilihiiK  mpirs 

l,nmss  ill,  Imn  slim.  <purr>,  I  .muss  ill,  .  ( l.iss 
(  nnnis  Nihr.isk.i.  niur.ilnl  l.s  Ash  Cnni 
i',"wn-  <'*'m<"l  ('"mp.ms,  ssnrknl 

I  >-.W,  iiuii-hmirs  Skill . I  <hs.ililmK  mpirs 

SI  Sl.ph.'i.s  Imii'stnni'  .mil  sh.ih  .purrs. 
SI  SI.  phi  ns.  ".ishiiiKtnii  CoimIs.  Al.iluiiu 
niu  r.ilnl  In  I.,,,,,.  s,.,r  rnriuir.ifiim,’ 

ssnrknl  I.Killl  nuii-hniirs  ssithnnt  .1  ,hs. 
.liMiiiir  iitpirv , 

Iriisi'ii  hini'simn  ipurrs.  Kisirsith'  Kisir- 
SK  -  (  nimis,  c.ihtiirnu,  niu  r.ilnl  In  Kis.r- 

M. l.  (  .111. -lit  (,mnp, ms,  ssnrknl  I2.S,7>»S  m.m 

lioiirs  witlioiit  A  (lis.ililin^  jtijiirx . 

I•r,l/nr  hmistnii.'  .purrs,  K.ist  l  iiltniilum 
MnskiiiKiim  (.mints.  Ohm.  niur.itnl  In  C,,' 
hmiliu  C.'iiii'iil  Disisinii  nl  i'lllsImrKh  I’l.ili 
(.l.iss  <.mnp.ms  ssnrknl  l2'i.S.-KI  m.m-hnnrs 
XX  ittioii!  .1  iiis.ihlin^  iiiiurx  , 

l.^■l(ns  hmi'slnin'  ipurrs.  l.i  Hns,  (hncssn. 

(  .mints  .\,  w  Vmk,  niu  r.ilnl  |,s  |  h,  (..  iii  r.il 
(  riislinl  Stnni  (.nnip.ms.  ssnrknl  12J.(il7 
m.m  hnnrs  ssilhmit  .1  iIis.iIiIiiik  m|iirs . 

r.  rnuiii  iit.  n  iii.'iit  ipurrs.  I’l  rnuni  iil,', 
S.nit.i  (  l.ir.i  (  nimts,  C.ihinriiu,  niu  r.ilnl  In 
1 1  riii.tti*  ntt  (.('tiiciit  ( 'oiitp.iiiv .  workoii  12)- 
-tHt  KMii-lioiiK  XX  itlioiit  a  (lisaiiliiiiz  iniiirx 

Disnii  hmi-slmii'  ipi.irrs .  I  )i\oii,  I.n  (.'mints 
llhimis,  niu  r.ilnl  In  Mnhis.,  I'nrlhm.l  Crm.'iil 
<  "mp.ms.  ssnrknl  1 2(t.S  VS  m.m-hnnrs  ss ilhmit 
.1  "is.ihhiiK  mpirs 

M.irn-m  Imp  stnni'  ipurrs.  (;.il,  ('its  .Snill 
(minus  VirKinu,  n|U',,,ln|  In  I'limss  Is  .mu 
Oisii-  (.I'lni'iit  (.iiriuir.ilmn.  ssnrknl  12(ITn 

'"•"‘  I . rs  ssilhnni  ,i  ihs.ilihiiK  injurs 

Smilhssrsti  rii  hmistoni'  ipurrs.  I'.nrluirii 
(.mil.'  Cmmis.  Ohm.  niur.ilnl  In  Smith- 
xx«At«rn  I’ortl.ilul  (.(nu  iit  ( lonip.iiix .  xxorkctl 

I"  vlillS  nun-hmirs  ss  . . .  .t  .hs.il.liiiK  injurs 

Ohm  ilnlnniiti'  ipurrs,  Mill,  rss  illr.  S.iml 
nsks  Cmmts,  Ohm,  niu  r.itnl  l.s  I  hi  I  1- 
Ihikir  Cmnp,ms,  ssniknl  lOl.S-sli  iiun-hmirs 
XX  it  noil (  .1  (lis.ihliii^  ininrx , 

N. i/.iri'th  n  ini'iit  nu  k  ipurrs.  X.i/in  lli 

Xcirtiumplim  Cmmis.  I’limss  Is  .mu.  niu  r.ilnl 
im.n""'  ('"riuir.itiim.  ssnrknl 

O.  tiil  m.m-hmirs  ssithnni  .1  ills.ihlmK  ininrs . 

InKi'Isulh  hmi'stmii'  .mil  n-miiit  stun, 
ipurrs.  I'liKi  Iss  ilh  .  I.iIiikIi  Cmmts .  I'lnnssl 
s.mu,  niU'Mtnl  In  l.i'hiuh  I’ortl.md  (h'lnint 
(  nmp.ms,  ssnrknl  ‘I,.(>I7  m.m  hmirs  ssithnnt 
.1  illx.lhlitm  MiMirx 

(i.is  hmi'stmii'  .md  slulr  ipurrs  I'nrilssii  k 
ViiKjist.,  Cmmts,  \  irKini.i.  niu  r.itnl  In  l.i  hiKli 
I'nrtl.ni.l  (  I  nil  nt  (jiinp.ms.  ssnrknl  ‘Il  fit 
nun  Imnrs  ssithnnt  dis.ililiiiK  mjnrs 

Ihuk  Mill  Ir.ipriuk  ipurrs.  Oiuki-rtins n 
Ihu  ks  (  mints,  I’limss  Is  .mi.i.  niur.ilnl  In  Thi 
( H'urr.d  (.riishni  Sinni'  (piinp.ms,  ssnrknl 


OK  lAPIOsisis  4N(.|srrH 


Il  I  l-4l  (.l'SI.  PH2 


s.  SI.  nun.|«,„rv 

.|ii.,rr\,  M.irtiiis 

. . . . . . 

‘■••'"K' 

(  r  Z  V”^  "l>' l.%  T!,. 

riisli,  il  Moih  «„rl,f,|  v»  s;} 

. . .  .1  .lis.I.lini!  iniun 

Vi/.ii.tli  i.iiKiil  r.Kk  iiu.im. 
\ortlum,.l.,„  <  I'.,.,.., K. 

S‘MC^’>‘„‘, ‘  work.-, I 

L' .  s(.»  Inn,. O^l.  sln 

. . 

Siiix  rior  Inn.  NloiK- .jii.irrx  Snix  ri,.r.  /.  w.-ll 
<-nnnlN,  K,nis.,s„,H_r^,(,.,|  [„ 

.  n|Mm,  w.irk.-.l  ni.in-li.>nrs  will . . 

•»  (liv.ihlini;  iii|iin  . 

(;r.-,-,K..stl.  No.  2  .r,.sl„.,|-st..n,-  ,,„.,rr» 

.1  IT'*'  1  ■  In<li..n..,  o,x.r. 

•it'd  l)\  Ml,  Ohio  A  IikImim  Stout  CoriHir.i 
ion.  w.itk.d  M.2IM  ni.in-lionrs  uitlioiil  .i  ,lis- 
.iliiniK  in|nr>. 

I  .wTn'’"f‘  '""'T’"''  ".nniinn,. 

l.-.Jns.i  lortl..,„| 

nian-lionrs  wilhoot 

IVlosk.-v  li.n.M,,,,.  -i.Mtrx,  IVt.x.k.A,  Kn, 
W.I*  "'1"'/^  'lnlnt,Mn.  ,.|«  r.it.  <l  lw  |■,■t,,^k.•^ 
ll.ni.l  (.ni.iil  (...iiip.inv,  w,irk.-,l  MVil 
ni.n,  l,..„rs  «,||,o,it 

<  )rnir,Hl  Inn,  st.in,  . . . .  .  i.l  sl.n,,-  .pi,irr\ 

-■III  In  l..l.i«l,  l>or(|.,n,l  (..-in.-nt  Con.p.no 
w.prk.  <|  SO  ,(HI  in.in  li.iiirs  witli,,i,|  .Iiv.l.lnn, 

\"illu,n|,io„  ,,.„„nl-r.Kk  ,|,Mrrv,  Nortl,- 
■nnpio"  V>rll,.nnp(,,n  C.nintx.  I’.-ninx K 
"lHr,.l.-,|  In  I  nn,rs,,l  \(|.,s  f;,-,,,..,.! 

rii-iniyti:" . . . - . -  . . . 

(  .r.-,  n<  .isl|,  lim.-s|.,M,.  ,|i,,,rr\,  ( ir, ,  i„  ,s||,. 

In  I 

M.ir  (  .  ii.  nl  w.irk.,1  7>>  vn 

'"-"f'  «itl..,„t  ,l,s,,|,|,„u  . .  ■  - 

1 1, .’T, <pi.irr>.  l.ir.I.niMlI,. 

II  rkini.r  <,o„nly  V.,rk,  |„ 

TOIiITo"''*  l"''"''*  I' . ■<'-"l-.nn.work,.,| 

■Ivll  i)  in.in  l.onrs  wiIIi.hiI  ,lis.,|,|„.i;  „nnrx 

Hirtnn.uluin  I . . . .  H,.niini:l,.on 

I  l.  rM>n<.onnlx,  \|..lM.n..,  oix-r.il.-.l  l.v  I,,,,.: 

>i.ir  l,.ni.nl  ( .or|x,r.,ti,,n.  w,.rk.<l  Ti  los 
in.in-lionrs  will,o„|  ,|is,,|,|,ny  “ 

Bin.  M.mni  lr,.pr.Kk  ,p,.,rr^  H|„.  M,„„„ 
Hallinior.  (.oMMi, 

J  I.  H.,k.r  (.,,nip.,in,  wo,k,.,|  i„..n- 

lionrs  w.ll.ont  .liv.l.lmn  „,inr^. 

S<-iNlon.-,,M,.nl  r.xk  .|n,,rr\.  \.,rf|,. 

.nnpton  ( a.nnP  .  |-,  K  |„ 

-O  ;V,T  V  *''*  ‘-‘'T'"'  «ork.-<l 

nun  l.onrs  w.ll.ont  ,|,s,,|,|,nu  n.jnrN 
llnntins’ton  <rnxl„  ,|-st,,n,-  ,p,,,rr\.  Mnnhnif- 

n,.  In,  St,,n,  (.omp.nn,  w, ,rk,-, I  0<),(r.0 

Iionrv  w.ll.ont  ,|.s.,|,|,ng 

Tl.on...s|„n  . . .  Tl.o....,sto., 

r  l.^  l)r..t;o., 

|  nn-nt  (.o..,p.,m  I,,,  ,  work,-, I  IW,  52>) 

'"’"r'  . . I  -I  .liv.l.lini!  n.jnrv 

B«jllil,li-...,,-.,.,-nt.r.Kk  .(.urrx,  H.  tl.l,  I,,-,., 

V.rtIu.nplon  (,o..nt\.  I’,  i.nsN lv ,,|«-nit,-,i 
In  \..t.o,u|  Portl  .n.!  f:,  .......t  r„!n,Mm 

work,-, I  W  lOl  ,n.,n  |,„„rs  w.lli,.ni  ,,  ,|iMl,||„ir 

Sl,«k,  tl..wn  <,-..,,-(,1  r.xk  ,|„.,rr\,  St,Kk,  r. 
town.  \,.rll,.„npt,,n  (’o„nt>,  I’,  .,ns> K ,,nu. 


IIIK  KAI’IOSIMS  ISt.lNn-H 


w,Tk:'Tlsyr.r''‘'‘'r  f'-nwir...,..,, 

rkt'tj  tvS  t,  i  ni.in  iMMirs  \uthoiit  .«  thsifthiiu 
inmr%  '•r'.oMiiiv 
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IIIK.  Illl.l.:  Arn>>  F.imiiifcr>. 
sonit'Mht-rr  in  kiirra,  had  In 
move  this  mniiiid  of  rtH'L  and 
cnnt'lomrratr  to  prcH-ecd  with 
thfir  lop  prioritx  assit'iimml  of 
(tinstnKiine  a  \ital  airstrip. 


tlnni:l  blast 

SOLVLS  A  PROBI.LM 

I  OK  AKMV  i:\(;i\i:i:ks 

I  lie  nUillfiil  litH(ISiiiV  aiitl  firing  iif  220  itf  Malvaf^rtl  e«- 

livrt*  ill  Kiirt‘a  madt*  iiiimiililf*  ihe  ttpwfly 
riiiiNli’iirliiiii  Ilf  a  cl*‘i«pt‘ral«‘ly  airMtrip 


t  \l>  I  \IN  K.  I .  K.\K<  H.I.VI  I  /.* 


I  SMINI  KM  k  l>\  till'  slIMltc  lioir  III 

liiiini'l  inrtliiiil  li.is  liri  ii  limit'  siic- 
ii'ssliilK  till  iii.iiiv  M'.iis  III  t'liininrii  i.il 
still II'  ijii.ii  I  ii's  .mil  nil  lii'.ix  \  <  iiiisti  IK 
tiini  |iiii|i't  ls  I  III-  .i|)plK  .itiiiii  III  tills 
iiii'tliiiil  lint  iiiiK  liii'.iks  .1  l.iii^r  i|ii.iii 
Ills  III  iii.ili'i  i.il  .it  Hill-  till  swiiiip  lint 
it  I'.m  In-  I  Ini  II  \\  it  III  II  it  II  it  I  I  III  II  |o  \\  itii 
ntlii'l  npi'i .itiniis  ,it  tin-  Ini.itlnii  .mil  .it 

pr  I  mils  III  1 1 -ill  II  I'll  .11  1 1  \  it  II'S 
•Il.|.|n  I  t  S\K  \|)\ 

M'l  >  ini  ,  !•  I'..stiii.isi.  I 

S.in  I  i.oK  i\i  II  (  lllt■lItll.l 


III  knir.i.  iiinst  nl  tlii'  i'\pliisi\ I's 
list'll  l)\  l'\  I'liiiili.it  fnitrs  piiixiili' 

liir  pnwi'i  .m.iiiist  I'lii'iiix  iiiilit.iiv  pi'i- 
sniiiii'l  .iiiil  Iili|i'i'tl\ rs  \  V.lli.itinii  lit 
tills  piiioi.iiii  was  pniv  nil'll  ii'i'i'iitK 

w  Ill'll  till- (i-ifttli  l-'.l|oiiii'i'l  l  .iillit  I'lijilip 
iiii'iil  (  aiiiip.iiiN  .  Miiiirw  Ill'll'  ill  Kiiri'a. 

III. nil'  .1  siii'i  I'ssliil  i  iiMitf  linlf  lilasi 
willi  rli.iiiji's  nl  ’  l.ii;  I'liils"  nl  .iitilli'iA 
slii'lls  .iiiiiiiniiiiiiii  iiiti.itr  ri-livtni. 
.mil  ntlii'i  s.il\.n;i'il  i-viilnsiM-s  that 
nlliiiwisi-  iiiinlit  li.iM'  lii'i'li  w.isti'il 
I  Ilf  pinlilfin  pii'si'iili'il  III  tliis  fnin- 


p.mv  III  \rm\  Kimiiii'i'is  was  In  rfinoxf 
'Ml  It.  nl  lin  k  .mil  fiiiiolnmi'ratf  iiiatfri.il 
liiim  till'  top  III  .1  hill  w  itliiiiit  scattfi'iiio 
till'  iiiatfiial.  I'N  Ariiiv  liirci's  witi' 
ill  ilfspi'iatf  iii'i'd  III  an  airstrip  .it  tlif 
liK.itiiiii.  'Ilif  liill  liail  til  Ilf  IfM'lfil. 
.mil  till'  iii.itfiial  ill  tlif  hill  h.id  to  lif 
ntili/fd  .IS  a  liiiiiidatinii  and  as  fill  in 
fiinstriH'tinn  tlif  .lirstrip. 

'I'lif  first  iirdfr  nl  linsiiifss  w.is  tlif 
drilling,  lilastin^.  .ind  f\i'a\atin^  iil  .i 
ii'latixflv  small  tiiniifl  .)0  It.  dfi'p  into 
till-  hill  at  till'  liasf  nl  thf  ‘M)-lt.  flf\a- 
tinn.  Ii\  mi'll  nl  thf  fvAOth  and  a  unit 
nl  thf  Kni'fan  Sf r\  iff  (.'nrps.  \\  hfii 
th.it  W.IS  acininplislifd.  thf  iiifii  driisc 
twn  similar  si/f  tiiiini-ls  tn  thf  rinht 
.mil  Ifit.  at  rinht  anulfs  tn  thf  main 
tnniifl.  fat'll  ■)()  It.  in  Ifimtii.  In  pn-- 
p.iriim  this  T-sh.ipi'd  timiifl.  thf  iiifii 
wnrkfd  21  hniirs  a  dav. 

(di.irtjfs  tnt.ilini'  2f>  tnns  nl  thf  pif- 
viniisK  dfstrilifd  s.d\at;fd  f\plnsi\fs 
Wfi'f  In.idfd  in  thf  fiiils  nl  thf  latfral 
ni  h.ifk  tiimifl  .md  at  dfsii^natfd  Ima- 
tinns  thiniii'hniit  thf  li.itk  timiifl  ari'a. 
Thf  I'h.nofs  wfif  primi'd  w  ith  fifi  trii 
dftnn.itnrs  Drill  sfiffiiinns  Irnm  thf 
tnniifl-ih  is  inn  npi'iatinns  wfif  list'd  as 
stf  1111111110  hftwffii  thf  fxplnsisfs 


INK  l-AnnslSKS  KM.INKKH 


iii\-\nasT.  ni.w 


(Il.ill’i-N  .111(1  ill  tile  lil.iiti  lillMicI  out  til 
till'  iMirtal. 

Mint, UN  |)iiIkc  set  il|)  lii.ul  Minks 
tiir  .1  (list.iiK'f  lit  .1  mile  ill  eat  li  direction 
tidin  tlie  lull.  I  lie  M.ist  v\.is  fired  from 
.1  Imiiker  aliont  27.')  \d,s.  from  tlie 
lo.ided  tniniel.  'I'lie  eli.irijes  were  def- 
oii.ited  .ind.  from  a  s|)eet.iloi  s  st.nid- 
poiiit.  the  explosion  w.is  deeidedlx  mi- 
s|)eefaenl,ir.  To  the  skilled  oliserxer, 
howexer,  the  .ihseiicc  ol  anv  violent 
iipheav.d  and  of  throw  nnk  was  |)ioof 
of  the  elfeetivcness  of  the  M.ist.  The 
m.iss  of  ni.iteri.il  w.is  nierelv  lilted  .nid 
dropped  at  the  base  ol  the  hill  as 
|)lanned.  (.'onservative  estimates  indi¬ 
cated  th.if  more  th.in  eii.  yds. 

of  fractured  rock  .mil  eont'lonierate 
were  ri“.ili/.ed. 

The  rather  hi/arre  use  of  the  sal- 
vaijed  explosives  enabled  the  (iibtli 
l'!ni;ineers  to  aeeomplish  their  mission 
rapidiv  without  tv  ini'  np  bnlldo/.ers. 
(xivv  er  shovels,  trneks,  and  other  heav  v 
e(|nipnient  b.idiv  needed  elsewhere. 


IN  Till.  It  NNKl.:  (  orporal  liiiiiiiiv  I’.  Kvaiis  ol  \  aiKoiivcr,  U  asliiiii;loti.  ussisicd  bv  u 
iiiciiilM'r  ol  tile  korcuii  Service  (  orps.  wires  touelber  blocks  ol  salvaneil  exi>losi\es  to  load  in 
one  of  tbe  ebari>es  in  tbe  Innnel  under  (be  hill. 


nil-.  HI. AM:  A  view  ol  tbe 
liiniiel  blast  which  tore  Iimisc 
iIh'  'Nl-lt.  lop  ol  a  bill  in  Korea 
III  nialie  wav  lor  a  desperalelv 
iM-eded  landiiii'  strip  for  tbe 
I  N  air  forces. 


MISSION  AtCOMHI  ISIIKO: 
The  hill  liHiked  like  this  ini- 
inediatelv  alter  tbe  more  than 
.')5.(NNI  eu.  vds.  of  blasted  nnk 
and  conglomerate  came  to  rest 
at  the  base  of  the  hill. 
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THb  E XPl.OSIV  ES  ESOISEEH 


)  rllim  Ifiis  M  )  I  lloit  is  iii  ii 

(.’ii  /■  him  timr  t<i  ftiui  /ii»/i.s<7/.  limftochtiu<ir  hvt  i  ifu  , 
llf  'll  cimw  ilou  ti  II  /M  fj,  u  hi  ll  hr's  uarkvil  a  yi’iir, 
Ur’s  11  hulhf  hoif  at  hiiirt,  is  this  miiiino  rnniiirrr. 


wiser 

as  Ik*  works  aroiiiut  a  wliili 
ill*  admits  a  little  merit 

in  the  otlK*r  |H*o|)le's  style, 
i-'inds  a  thiiit'  or  two  in  minim; 

he  admits  he  didn’t  know, 
I.. tilths  at  "ahsohite  opinions" 
that  he  held  a  while  aeo. 


I  hen  he  lini'kl<*s  ilown  to  hnsiness— 
there  is  plenty  of  his  ow  n— 

Lets  the  foreman  .md  the  shift  lioss 
fi^ht  their  worries  out  alone: 
l''or  it  dawns  upon  him  slow  ly, 

hilt  it  dawns  upon  him  eleai. 
It  will  keep  him  mighty  linsx 
just  to  Ik*  an  engineer! 


Yrllou'lriis  is  i/ouiii^.  Yrilou  lr(ls  e<*f.v  wisr, 
I'iiiils  hr  hiisii't  11111/  timr  Irft  to  rritirizi-; 

\ll  his  ii/ipish  iriii/s  trill  i/iiirkh/  ilisiippriir, 
Ill  's  II  hulli/  hot/  lit  hriirt,  is  this  rndinirr. 


bellow leijs  has  ,dl  the  winkings 
on  a  hliieprint  paper  plat. 

Me  knows  w  ht*re  ilrifts  are  ^oin^, 
has  the  stupes'  liK'ations  pat. 

It  is  bellow le^s  who  fii;iires 

w  hen  to  raisi*,  and  how  ,  and  w  here 
'l  o  eonneet  the  dillr*r(*nt  leM*ls 
and  to  iiixe  the  min(*rs  aii. 


%  r  1 1 1 1  iw  1 1  i.s  IS  \ onni;  ,iiid  IihiIisIi 
I  when  he  wanileis  out  trom  si  IiihiI 
I  hinks  .1  mine  s  a  pioposition 
to  lie  inn  Iw  line  and  i  nie 
lie  I  an  tell  the  i;i  l//led  lot em. Ill 
pist  es.ietiv  whei<*  lies  wiol.a 
\nd  till'  el  I  oi  s  I  it  the  shift  Loss 
.III  his  ne\  el  endlin;  sone 


How  to  eross-eiit  through  th«*  "i-oiintry 
how  to  raise  a  thousand  t(*(*t 
So  till*  shaft  that  lu*  is  raising, 

and  till*  OIK*  ahoy**  shall  meet; 

\nd  althom;h  we  ehnekli*  at  him 
w  hen  lu*  c*onK*s  amoiii;  ns  here, 
lie's  ,1  prettx  xxisi*  tja/aho, 

IS  this  minini;  (*n|;ine(*r! 


\x  hat  Ik  doesn  t  knoxx  ol  minini; 

tsn  t  woith  the  while  to  le.iiii. 
He  (  onid  te.u  h  the  old  h.mds  hettei 
K|Xe  them  hints  ,tt  ex  ei  x  tillli. 
lies  the  pinnai  le  ol  proijiess. 

lies  the  piophet  and  the  seel 
I  Ol  lies  le.iined  it  .ill  at  xolleKe 
has  tills  mmilia  em;ineei ' 


Yrllou  lriis  is  krrn.  Yrllou  lros  is  cool, 

.\ftrr  hr  is  timril  a  hit,  hr’s  nohoih/’s  fool; 
Miur  tnmlil  hr  u  jokr  u  ithoiit  him  to  plan. 
Ill's  a  hiilhi  hot/  lit  hriirt,  imil  ii  rral  hr-miiii 


Wliili  hicixxMiii;  tliroiii:li  oil!  till  N  1  iiiitaiiiiiii;  iiii'iiioraiula  ol  Ins  xisits  to 
mint  s  III  Xiitolacasta.  Cliilf,  in  \oxemlH  r  I‘)1H.  1'  A  Dallniri;.  Monloiirs- 
xillt  I'l  niisx  lx  ania.  loiiinl  llie  .iInixi'  ixh'Iii.  Hit*  aiitlior  is  iiiinleiilifieil 
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BMUNNtM  A  LAY 
tung$t0n  carbidm 


fOR  FUTURE 
REFERENCE 


ROK'BITS. 


THE 

EXPLOSIVES  ENGINEER 


greater 

footage 


TJk-  si»  iNMirs  of  Tilt-  K\plo\i»es 
Kiii>iiitrfr  piililislifd  in  1951.  Mhiili 
tiiinpriM-  5  oliiim*  29,  urr  ioailahir, 
ImuiiiiI  atlra('ti\rl\  in  tioth.  Tlx-'a- 
wilt  hr  will  til  an«  piist-oHitr  acl- 
drrss  in  fhr  I  niird  Statrs  and 
(  anada  fur  S'i.5()  rarh,  or  (or  S4.5(l 
to  povt-oHirr  addrrssrs  in  otiirr 
roiintrirs. 


*  L'sr  Brunnrr  &  Lay  Kok  Biis  to 
Ki'C  you  the  mint  for  your  money 
from  man  and  machine  Brunner  & 
Lay  Rok-Bitc  Kice  full  support  of  the 
carbide  to  absorb  impart  on  esrry 
stroke.  Channel  desi)(n  affords  maar 
mum  clearance  To  save  money  and 
time,  ask  your  dealer  (or  Brunnrr  & 
Lay  Rok-Bits  ...  or  write  to  us. 


INTta.Sft  ANO  HOUOW  Oaill  STIilS 
MOii  PomTi  •  uar  ipaoh 


\ddres' 


TIIK  I  \I'I.()M5T>  KNf.INKLK 
990  King  Street 
Wilmington.  Delaware 


Brunner  &  Lay,  Inc 

generol  offices  and  main  plant 

9300  KING  STREET  •  FRANKLIN  PARK,  ILLINO 


v’  McCarthy  drills  pay  their  way 

MAKE  MORE  MONEY  FOR  YOU 

V  RECORDS  SHOW  40%  MORE  HOLES 

V  LIST  OF  USERS  ON  REQUEST.  ,/ 


StLP  PROPELLED 
MORIZONTAL  DRILL 

FOR  BLAST  HOLE  DRILLING 


#  McCorthy  Vertical  Drills  adapt  to  any 
)ob  where  ordinary  rock  lormations  are  to 
be  blasted. 

Designed  with  compact  retractable  hy* 
draulic  tower  for  Truck,  *'Cat.'*  Half  track  or 
Jumbo  mountings.  Power  shafts  made  of 
tough  olloy  steel.  Simplified  construction 
throughout. 

Over  all  height  with  tower  reclining:  7  ft., 
4  in.  Wl.:  S.lOO  lbs.  All  McCarthy  units  can 
be  operated  with  Gasoline,  Diesel  or  Dectric 
power  units.  Write  for  descriptive  literature. 


#  Heavy  all  welded  steel  carriage  and 
four  individually  adjustable  leveling  Jacks 
make  setups  faster,  drilling  smoother.  Finger 
tip  hydraulic  control  permits  instantaneous 
change  of  drilling  feed.  Bores  S  to  10-inch 
diameter  blast  holes  to  horizontal  depths  of 
120  ft.  or  more. 


VERTICAL  DRILL 


4 


1 


Mt:  Standard  driH  pottom  for  SO-hola  round.  Typical  of 
Hio  top-hoading  and  bonch  ntoHiod  utod  by  Contlrucdonos 
Hidraulicat,  S.A.  in  driving  Hiroo  27'-boro  circular  tunnols 
in  Obrogon,  Sonora,  Moxice. 


tigbft  Six-drill  (umbo  with  lo  loi- 
CLSViLAND  powor  food  driftors  ond  air- 
motor  booms  on  o  1  VS-ton  truck.  1  Vs* 
round-lug  stool  and  2’  carbido  bits.  Air 
supply  —  two  500  cfm  comprossors. 


with  Le  Roi-CLEVELAND 
Drifters  and  Jumbo  Booms 


You  spot  your  holes  easier « 
get  less  overbreakl 

You  get  higher  drilling  speeds, 
for  faster  cycles! 

Hfttcr  fragmentation!  More  f»M)ta^e  per  shift! 
That’s  the  pay-off,  when  ytm  use  Le  Roi-('LEVI-- 
I.ANI)  jumbo  B(H>ms  and  power-feed  Drifters  in 
your  rock  headings.  The  pay-off  that  means  lower 
costs  on  any  rtKk-drilling  or  tunneling  job. 

•  Le  Koi-CLEVELAND  jumbos  are  versatile. 
Air-mott)r  pt»w  ered  booms  let  you  spot  and  space 
your  h«)lc“s  quickly  and  easily  for  the  most  effi¬ 
cient  fragmentation.  Their  greater  fle.xibility 
lets  you  keep  the  tunnel  bore  close  to  pay  line 
—  with  little  overbreak  or  underbreak. 


•  Rigid,  non-slip  set-up  feature  of  Le  Roi- 
CI.EN’ELAN'D  jumbo  KiMims  keeps  drifters  in 
line,  prevents  stt“el  binding,  saves  wear  and  tear 
on  chucks. 

•  Strong  rotation  of  Le  Rtii-C.'LEVELAND  Drift¬ 
ers  —  plus  snappy,  powerful  force  of  blow  — 
give  you  unexcelled  drilling  spc“ed.  (iraduated 
fc-ed  throttle  lets  you  adjust  prc‘ssure  to  get 
maximum  fcKUage  in  any  type  of  nnk  forma- 
turn.  Fast  feed  travel  makes  steel-changing 
t|uick  and  easy. 

Ciet  more  drilling  done  every  shift.  Save  the 
money  tiverbreak  steals  from  you.  Put  the  versa¬ 
tility  of  Le  Roi-(^LEVELAi\'D  jumbo  Ikuims  and 
the  dependable  drilling  spe-ed  of  Le  Roi-Cd.EVE- 
LAND  Drifters  to  work  for  you.  W'rite  today  for 
complete  information. 


CLEVELAND  ROCK  DRILL  DIVISION 
12500  Berea  Road,  Cleveland  11,  Ohio 
Plants:  Milwaukee,  Cleveland  and  Greenwich,  Ohio 


Tho  leomy  reck  in  one  twnnel  at  Obre9en  r»» 
quired  9  tectient  of  timber  every  3'.  Te  save 
time  en  timbering,  the  centracters  used  the 
Le  Rei-CLEVELANO  air-meter  pewered  jumbe 
beems  te  raise  the  secHens  of  timber  frem 
the  tep  deck  ef  the  jumbe  te  the  reef. 


Tunnel  No.  1  ert  Obregen  is  241 1'  long;  tunnel  Ne.  2, 
137t';  tunnel  No.  3,  1350'.  Tunnel  Iwes  were  se 
regular  one  observer  sold  they  must  hove  been  cut 
wlA  a  knife. 


Hook  up  and  Dotonate  with  PRIMACORD"' 


To  keep  those  trucks  rolling  keep 
PRIMACORD  ^rolling 


The  PROVED  and  APPHOm  DETOHATING  FUSE 

I  HI-  ^  •  tl  I  ^-Al  <;l  SI.  !•*.« 


In  shooting  for  pay  loads,  you  will  find  that  you 
can  get  better  fragmentation  if  you 


BETTER 


irther  facts.  The  Ensign-Bickford  Company, 
)ury,  Connecticut. 


AHo  Saltrty  Fu^  since  1836 


Th*r»  I  o  typ.  lor  ovory  job  PLAIN  PRIMACOID  lor 
thoDow  hoUs  and  turfoc*  trunk  linot,  KEINfORCiO 
RRIMACORD  for  d*«p  Kolot  ond  rotittonco  to  obrotion; 
WIRI  COUNTERED  RRIMACORD  for  docp,  roggod 
holoi  and  PLASTIC  RSINEORCED  PRIMACORD  for 
doop  boioi  ond  unuiuol  wot  conditiortt. 


You  don’t  need  to  “nursemaid”  a  Gardner-Denver 


600  Portable.  Just  start  It  .  ,  .  then  walk  away.  No  eagle-eyed  watching 
of  complicated  gadgets.  No  tricky  controls  to  get  out  of  order. 


compressor  man  can  operate  a  600. 

master  mechanic  can  repair  it  in 
the  field,  when  necessary. 

slope  is  okay  for  a  600 — no  need 
to  keep  it  on  the  level. 


Compare  value  before  you  buy— 

and  you’ll  choose  a 
Oardner-Donvor  600. 


GARDNER-DENVER 


r  Company,  Quincy,  lltinoii 
Br  Denvor  Compony  (Conoda) 
Toronto,  Ontorio 


THE  QUALITY  LEADER  IN 
COMPRESSORS,  PUMPS  AND  ROCK  DRILLS 


INK  KS  KNC.INKKh 


jl  I  C.l  SI.  14.52 
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ClTROrHO  portable  compressors 


On  any  {Kirtable  compressor  job.  the  revolu¬ 
tionary  GYRO-FLO  can  make  important  savings 
in  the  cost  of  air  priwer.  Because  there  are  now- 
four  sizes  of  smaller,  lighter,  more  efficient 
GYRO-FLO  rotary  compressors,  one  of  them 
should  Ire  just  right  for  your  job. 


No  other  portable  compressor  offers  you  all 
of  these  weight  and  cost  saving  advantages: 


•  No  valves,  pistons,  rods  or  clutch. 

•  Smooth,  quiet,  vibration-free  operation. 

•  Compressor  maintenance  practically  elimi¬ 
nated. 

•  Up  to  40%  lighter— 20'’c  smaller. 

•  Oil- injection  cooling,  independent  of  engine 
cooling. 

•  Delivers  oil-free  air  at  temperatures  under 
200  F 

•  "Air-Glide"  capacity  control  holds  pressure 
constant  within  10  psi  range  at  any  capacity, 
and  with  minimum  engine  speed. 

•  Matcheil  to  nationally  known  diesel  or  gaso¬ 
line  engines. 


Capacity,  105  cfm  at  100  pst. 
Total  weight,  2630  lbs.  GM  2-51 
diesel  or  Continental  F-162  gas¬ 
oline  engine. 


Capacity,  210  cfm  at  100  psi. 
Total  weight,  4630  lbs.  GM  4-5 1 
diesel  or  Continental  M-330  gas¬ 
oline  engine. 


Capacity,  315  cfm  at  100  psi. 
Total  weight.  5200  lbs.  GM  3-71 
diesel  or  Continental  B-427  gas¬ 
oline  engine. 


Capacity,  600  cfm  at  100  psi. 
Total  weight,  9500  lbs.  GM  6-71 
diesel  engine. 


Your  nearest  1-R  representative  will  be  glad 
to  give  you  the  complete  GYRO-FLO  story. 


An  addition  to  the 


Inoer.?oll-Rand 

It  BtOAOWAY.  NfW  VOSS  4  N  V 


Drill  ThrettI* 


Blowing  ThroHio 


for  efficient  operation 


Food  Thrortio 


Out-  of  lilt-  oiil-tuixliii^  ail\ of  llir  (r-.'tIMI 
\\  \(rON  DIfll.i.  lilt-  roii\i'ni<’tit  ^roii|iiii}!  of  ilrill, 
ft’Cil  uikI  liloMiii;:  llirolllr«. 


G-300  Wagon  Drill 


*  <l«'>i^ii<‘il  to  tukf  full  arivaiitaf’c  of  llu-  lii)cli  ilrilliii)' 
••|M-f<l  anal  talroii^  rotatiiaii  of  tlii-  (!!’  l-ina'li  7ll-.\ 
Drifla-r. 


*  rii;!“a'al,  liiliiilar  a'ha^!<i»  anal  alrill  a-arria^a*  |arai\iala- 
ri”ialit\  anal  !atra-n"tli  willnaiil  nnna‘a'a-«.>ar\  wa-ii'lit. 


*  aala|alalila'  fair  all  t>|ia'i>aif  wai’ain  alrill  wairk.  \V  lia'a-N 
a'an  lia-  Inrna'al  at  rij'lit  aiiffla--*  lai  faa-ililala*  lina-  alrilliii)! 
air  lirillin^  a  liiKa-  to  a  la‘al;!a‘  or  wall. 

*  liilinlar  "11”  alrill  l•U|l|lalrt  "iva'i*  ^ra-ata-r  i>laliilitv 
than  ilia' a-ainva-ntiainal  ala'hi<’n  anal  niininiiza>  viliraliain. 


G-300  Wagon  Drill 


'\a'a‘|iliainal  laiaal-a'arr\  in^  a'a|iaa'il>  in  inaala-  |iai»ilila' 
■  III'  ^|la■a-ially  aln^i^na■al  fa-a-al  niaitair  anal  a’aina--;:a‘ar 


alriva'. 


W  rilf  fur  furlhrr  information. 


mtUHATK  toots  •  >11  (OoriESSOIS  •  EIECTIK  toots  •  DKSEl  CKINES 
>0(1  Olitts  •  NTOItUtIC  toots  •  VACUUM  rUMPS  •  AVIAtlOai  ACCESSOIIES 


t<i  h«‘lp  pr<ifcsnioiial  oil  "pros- 
|)»“»'tors".  or  si-isniograph  nn-onl- 
inn  (  ivws.  to  obtain  mon-  accurate 
sul)Murfac«*  survi'vs  of  pr(»s|M*ctivc 
oil  fields. 


.  .  .  s|Ms'ial  HercuU's  explosivi“s 
which,  detonat4*d  Iwlow  the  sur¬ 
face,  provide  |)ositives«-isnionraph 
rrs-ordings  of  th«‘  n'sultiiiK  shock 
wav«*s.  Amonn  tlu*s«*  ar**  V'ihro- 
(jels  ■  .  .  .  which  detonate  under 
.s»‘ven-  wat<-r  pr»“s,sur»-s;  Spiralok  ' 

.  riKidd.vnanlih•c.■lrtrid^!ea.s.s«•m- 
hly  that  saves  time  in  loading: 
and  V'ihriH'aps’  SR  . .  .detonators 
that  nsluc»*  the  danger  of  pre¬ 
mature  firing  hy  static-  c-ks  tricity 
and  c-liminatc-  ■‘tinu-  la^t"  l>c‘twis‘n 
firiiiK  and  actual  detonation  of 
explosives  charge. 


.  .  .  greater  accuracy,  efficiency, 
and  (S'onomy  in  exploring  isiten- 
tial  .sources  of  |M>troleum.  Hc-rcu- 
k-s’  dc‘vc‘lopmc‘nts  in  efy  namiti*  and 
hla.stiiiK  supplies  are  helping  to 
improve  effic  ieiu-y  and  cut  costs 
whc-rc‘ver  c-xplosives  arc-  u.sed  in 
industry. 


Hercules’  business  is  solving  problems  by  chemistry  for  industry . . . 

.  .  .  ruhhtT,  instvticidrs,  adhesiivs,  s(Hif>s,  dctcr^mts,  plastics,  paint,  carnish,  lacquer,  textiles,  f>a;>er, 
to  name  a  fete,  use  Hercules'  synthetic  resins,  cellulose  products,  chemical  cotton,  ter[)ene  chem- 
Kk  icals,  rosin  and  rosin  deriratiies,  chlorinated  products  and  other  chemical  processing  materials. 
f'\  Hercules'  explosiies  .scrie  mining,  quarrying,  ain.struction,  seismograph  projects  ereryu  here. 


HERCULES  POWDER  COMPANY  99D  Market  Street,  Wilmingt< 
.Sak*8  Offices  in  I’rincipal  ('itic-s 
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